PF 5541 6 



10/590326 

IAP12Rec'dPCT/Pr023 AUG 2006 



5,6-Dialkyl-7-aminotriazolopyrimidines, their preparation and their use for controlling 
harmful fungi, and compositions comprising these compounds 



Description 

The present invention relates to 5,6-dialkyl-7-aminotriazolopyrimidines of the formula I 




in which the substituents are as defined below: 



10 

R 1 is C 2 -C 12 -alkenyl or C 2 -C 12 -alkynyl, where the carbon chains are unsubstituted or 
carry one to three identical or different groups R a and/or R b ; 



or 

d-C 14 -alkyl, d-C^-alkoxy-Ci-C^-alkyl, d-C 6 -alkoxy-C 2 -d 2 -alkenyl or d-C 6 - 
alkoxy-C 2 -C 12 -alkynyl, where the carbon chains carry one to three identical or 
different groups R a ; 



20 R is halogen, cyano, nitro, hydroxyl, d-C 6 -alky!thio, C 3 -C 12 -alkenyloxy, 

C 3 -C 12 -alkynyloxy, NR 11 R 12 , or 



25 



C 3 -C 6 -cycloalkyl which may carry one to four identical or different groups 

R b ; 

R b is Ci-C 4 -alkyl, cyano, nitro, hydroxyl, d-C 6 -alkoxy, d-C 6 -alkylthio, 
C 3 -C 6 -alkenyloxy, C 3 -C 6 -alkynyloxy and NR 11 R 12 

R 11 , R 12 are hydrogen or d-C 6 -Alkyl; 

where the carbon chains of the groups R a for their part may be 
halogenated; 

R is d-Ci2-alkyl f C 2 -C 12 -alkenyl or C 2 -C 12 -alkynyl, where the carbon chains may be 
35 substituted by one to three groups R c : 



30 



R c is cyano, nitro, hydroxyl, NR 11 R 12 ; or C 3 -C 6 -cycloalkyl which may carry one 
to four identical or different groups d-d-alkyl, halogen, cyano, nitro, 
hydroxyl, d-C 6 -alkoxy, d-C 6 -alkylthio, C 3 -C 6 -alkenyloxy, C 3 -C 6 -aikynyloxy 
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or NFTR 

Moreover, the invention relates to processes for preparing these compounds, to 
compositions comprising them and to their use for controlling phytopathogenic harmful 
5 fungi. 

5,6-Dialkyi-7-aminotriazolopyrimidines are proposed in a general manner in 
GB 1 148 629. Individual fungicidally active 5,6-dialkyl-7-aminotriazolopyrimidines are 
known from EP-A 141 317. However, in many cases their activity is unsatisfactory. 
10 Based on this, it is an object of the present invention to provide compounds having 
improved activity and/or a wider activity spectrum. 

We have found that this object is achieved by the definitions defined at the outset. 
Furthermore, we have found processes and intermediates for their preparation, 
15 compositions comprising them and methods for controlling harmful fungi using the 
compounds I. 

The compounds of the formula I differ from those in the abovementioned publications 
by the specific embodiment of the substituent in the 6-position of the triazolopyrimidine 
20 skeleton, which is a haloalkyl group or an unsaturated aliphatic group. 

Compared to the known compounds, the compounds of the formula I are more 
effective against harmful fungi. 

25 The compounds according to the invention can be obtained by different routes. 

Advantageously, the compounds according to the invention are obtained by converting 
substituted p-ketoesters of the formula II with 3-amino-1 ,2,4-triazole of the formula III to 
give 7-hydroxytriazolopyrimidines of the formula IV. The groups R 1 and R 2 in formulae 
II and IV are as defined for formula I and the group R in formula II is d-C^alkyl; for 
30 practical reasons, preference is given here to methyl, ethyl or propyl. 

Q OH 



»2^W^ ^— N N^fsj^ 



R 2 



II III IV 

The reaction of the substituted |3-ketoesters of the formula II with the aminoazoles of 
the formula III can be carried out in the presence or absence of solvents. It is 
advantageous to use solvents to which the starting materials are substantially inert and 
35 in which they are completely or partially soluble. Suitable solvents are in particular 
alcohols, such as ethanol, propanols, butanols, glycols or glycol monoethers, 
diethylene glycols or their monoethers, aromatic hydrocarbons, such as toluene, 
benzene or mesitylene, amides, such as dimethylformamide, diethylformamide, 
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dibutylformamide, N,N-dimethylacetamide, lower alkanoic acids, such as formic acid, 
acetic acid, propionic acid, or bases, such as alkali metal and alkaline earth metal 
hydroxides, alkali metal and alkaline earth metal oxides, alkali metal and alkaline earth 
metal hydrides, alkali metal amides, alkali metal and alkaline earth metal carbonates 
and also alkali metal bicarbonates, organometallic compounds, in particular alkali metal 
alkyls, alkylmagnesium halides and also alkali metal and alkaline earth metal alkoxides 
and dimethoxymagnesium, moreover organic bases, for example tertiary amines, such 
as trimethylamine, triethylamine, triisopropylethylamine, tributylamine and N- 
methylpiperidine, N-methylmorpholine, pyridine, substituted pyridines, such as 
collidine, lutidine and 4-dimethylaminopyridine, and also bicyclic amines and mixtures 
of these solvents with water. Suitable catalysts are bases, such as those mentioned 
above, or acids, such as sulfonic acids or mineral acids. With particular preference, the 
reaction is carried out in the absence of a solvent or in chlorobenzene, xylene, dimethyl 
sulfoxide or N-methylpyrrolidone. Particularly preferred bases are tertiary amines, such 
as triisopropylamine, tributylamine, N-methylmorpholine or N-methylpiperidine. The 
temperatures are from 50 to 300°C, preferably from 50 to 180°C, if the reaction is 
carried out in solution [cf. EP-A 770 615; Adv. Het. Chem. 57 (1993), 81ff]. 

The bases are generally employed in catalytic amounts; however, they can also be 
employed in equimolar amounts, in excess or, if appropriate, as solvent. 

Hal 



In most cases, the resulting condensates of the formula IV precipitate from the reaction 
solutions in pure form and, after washing with the same solvent or with water and 
subsequent drying they are reacted with halogenating agents, in particular chlorinating 
or brominating agents, to give the compounds of the formula V in which Hal is chlorine 
or bromine, in particular chlorine. The reaction is preferably carried out using 
chlorinating agents such as phosphorus oxychloride, thionyl chloride or sulfuvyl 
chloride at from 50°C to 150°C, preferably in excess phosphorus oxytrichloride at reflux 
temperature. After evaporation of excess phosphorus oxytrichloride, the residue is 
treated with ice-water, if appropriate with addition of a water-immiscible solvent. In 
most cases, the chlorinated product isolated from the dried organic phase, if 
appropriate after evaporation of the inert solvent, is very pure and is subsequently 
reacted with ammonia in inert solvents at from 100°C to 200°C to give the 7-amino- 
triazolo[1,5-a]pyrimidines. This reaction is preferably carried out using a 1- to 10-molar 
excess of ammonia, under a pressure of from 1 to 100 bar. 





The novel 7-aminoazolo[1,5-a]pyrimidines are, if appropriate after evaporation of the 
solvent, isolated as crystalline compounds, by digestion in water. 
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The p-ketoesters of the formula II can be prepared as described in Organic Synthesis 
Coll. Vol. 1, p. 248, and/or they are commercially available. 

Alternatively, the novel compounds of the formula I can be obtained by reacting 
substituted acy! cyanides of the formula VI in which R 1 and R 2 are as defined above 
with 3-amino-1,2,4-triazole of the formula III. 



The reaction can be carried out in the presence or absence of solvents. It is 
advantageous to use solvents to which the starting materials are substantially inert and 
in which they are completely or partially soluble. Suitable solvents are in particular 
alcohols, such as ethanol, propanols, butanols, glycols or glycol monoethers, 
diethylene glycols or their monoethers, aromatic hydrocarbons, such as toluene, 
benzene or mesitylene, amides, such as dimethylformamide, diethylformamide, 
dibutylformamide, N,N-dimethylacetamide, lower alkanoic acids, such as formic acid, 
acetic acid, propionic acid, or bases, such as those mentioned above, and mixtures of 
these solvents with water. The reaction temperatures are from 50 to 300°C, preferably 
from 50 to 150°C, if the reaction is carried out in solution. 

Some of the substituted alkyl cyanides of the formula VI required for preparing the 
7-aminoazolo[1,5-a]pyrimidines are known, or they can be prepared by known methods 
from alkyl cyanides and carboxylic acid esters using strong bases, for example alkali 
metal hydrides, alkali metal alcoholates, alkali metal amides or metal alkyls (cf.: J. 
Amer. Chem. Soc. 73, (1951), p. 3766). 

Compounds of the formula I in which R 1 is d-C 14 -haloalkyl, d-C^-haloalkoxy-d-C^- 
alkyl, d-C^-alkoxy-d-C^-haloalkyl, C 2 -C 12 -haloalkenyl or C 2 -C 12 -haloalkynyl can be 
obtained advantageously by halogenating corresponding triazolopyrimidines of the 
formula VII: 



In the formula VII, R is d-C 14 -alkyl, d-C 12 -alkoxy-d-C 12 -alkyl, C 2 -C 12 -alkenyl, C 2 -C 12 - 
alkynyl, where the carbon chains may carry one to three groups R a . 

The halogenation is usually carried out at temperatures of from 0°C to 200°C, 
preferably from 20°C to 1 10°C, in an inert organic solvent in the presence of a free- 
radical initiator (for example dibenzoyl peroxide or azobisisobutyronitrile or under UV 
irradiation, for example with an Hg vapor lamp) or an acid [cf. Synthetic Reagents, 
volume 2, pp. 1-63, Wiley, New York (1974)]. 




+ III 
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The reaction partners are generally reacted with one another in equimolar amounts. In 
terms of yield, it may be advantageous to employ an excess of halogenating agent, 
based on VII. 

Suitable halogenating agents are, for example, elemental halogens (for example Cl 2 , 
Br 2 , l 2 ), N-bromosuccinimide, N-chlorosuccinimide or dibromodimethylhydrantoin. The 
halogenating agents are generally employed in equimolar amounts, in excess or, if 
appropriate, as solvent. 

Alternatively, compounds of the formula I, in which R 1 is Ci-C^-haloalkyl, C 2 -C 12 - 
haloalkenyl or C 2 -C 12 -haioaIkynyl can be obtained by ether cleavage of corresponding 
triazolopyrimidines of the formula Vila: 



In the formula Vila, R A is d-C 14 -alkyl v C 2 -C 12 -alkenyl or C 2 -C 12 -alkynyl, where the 
groups R A are substituted by hydroxyl or alkoxycarbonyl groups. By heating the 
compounds Vila in the presence of mineral acids [HX], such as hydrochloric acid or 
hydrobromic acid, or nitric acid, the compounds I are obtained [cf. Organikum, 15th 
edition, p. 237 ff., VEB Deutscher Verlag der Wissenschaften, Berlin 1981]. 

Some of the triazolopyrimidines of the formulae VII and Vila required for preparing the 
compounds I described above are known, or they can be prepared by known methods 
[cf. EP-A 141 317]. 

If individual compounds I can not be obtained by the routes described above, they can 
be prepared by derivatization of other compounds I. 

If the synthesis yields mixtures of isomers, a separation is generally not necessarily 
required since in some cases the individual isomers can be interconverted during work- 
up for use or during application (for example under the action of light, acids or bases). 
Such conversions may also take place after use, for example during the treatment of 
plants within the treated plants, or in the harmful fungus to be controlled. 

In the definitions of symbols given above, collective terms were used which are 
generally representative of the following substituents: 

halogen: fluorine, chlorine, bromine and iodine in particular fluorine or chlorine; 
alkyl: saturated straight-chain or branched hydrocarbon radicals having 1 to 4, 6, 8 or 
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10 carbon atoms, for example C r C 6 -aikyl such as methyl, ethyl, propyl, 1-methylethyl, 
butyl, 1-methylpropyl, 2-methylpropyl, 1,1-dimethylethyl, pentyl, 1-methylbutyl, 2- 
methylbutyl, 3-methylbutyl, 2,2-dimethylpropyl, 1-ethylpropyl, hexyl, 1,1-dimethy!propyl, 

1.2- dimethylpropyl, 1-methylpentyl, 2-methylpentyl, 3-methylpentyl, 4-methylpentyl, 
5 1,1-dimethylbutyL 1,2-dimethylbuty!, 1,3-dimethylbutyl, 2,2-dimethylbutyi, 2,3- 

dimethylbutyl, 3,3-dimethylbutyl, 1-ethylbutyl, 2-ethylbutyl, 1,1,2-trimethylpropyl, 1,2,2- 
trimethylpropyl, 1-ethyl-1-methylpropyl and 1-ethyl-2-methylpropyl; 

haloalkyl: straight-chain or branched alkyl groups having 1 to 2, 4 or 6 carbon atoms 
10 (as mentioned above), where some or all of the hydrogen atoms in these groups may 
be replaced by halogen atoms as mentioned above: in particular C 1 -C 2 -haloalkyl such 
as chloromethyl, bromomethyl, dichloromethyl, trichloromethyl, fluoromethyl, 
difluoromethyl, trifluoromethyl, chlorofluoromethyl, dichlorofluoromethyl, 
chlorodifluoromethyl, 1-chloroethyl, 1-bromoethyl, 1-fluoroethyl, 2-fluoroethyl, 2,2- 
15 difluoroethyl, 2,2,2-trifluoroethyl, 2-chloro-2-fluoroethyl, 2-chloro-2,2-difluoroethyl, 2,2- 
dichloro-2-fluoroethyl, 2,2,2-trichloroethyl, pentafluoroethyl or 1,1,1-trifluoroprop-2-yl; 

alkenyl: unsaturated straight-chain or branched hydrocarbon radicals having 2 to 4, 6, 8 
or 10 carbon atoms and one or two double bonds in any position, for example C 2 -C 6 - 
20 alkenyl such as ethenyl, 1-propenyl, 2-propenyl, 1-methylethenyl, 1-butenyl, 2-butenyl, 
3-butenyl, 1-methyl-1-propenyl, 2-methyl-1 -propenyl, 1-methyl-2-propenyl, 2-methyl-2- 
propenyl, 1-pentenyl, 2-pentenyl, 3-pentenyl, 4-pentenyl, 1-methyl-1-butenyl, 2-methyl- 

1- butenyl, 3-methyl-1-butenyl, 1-methyl-2-butenyl, 2-methyl-2-butenyl, 3-methyl-2- 
butenyl, 1-methyl-3-butenyl, 2-methyl-3-butenyl, 3-methyl-3-butenyl, 1,1-dimethyl-2- 

25 propenyl, 1,2-dimethyl-1-propenyl, 1,2-dimethyl-2-propenyl, 1-ethyl-1-propenyl, 1-ethyl- 

2- propenyl, 1-hexenyl, 2-hexenyl, 3-hexenyl, 4-hexenyl, 5-hexenyl, 1-methyl- 

1- pentenyl, 2-methyl-1-pentenyl, 3-methyl-1-pentenyl, 4-methyl-1-pentenyl, 1-methyl- 

2- pentenyl, 2-methyl-2-pentenyl, 3-methyl-2-pentenyl, 4-methyl-2-pentenyl, 1-methyl- 

3- pentenyl, 2-methyl-3-pentenyl, 3-methyl-3-pentenyl, 4-methyl-3-pentenyl, 1-methyl- 
30 4-pentenyl, 2-methyl-4-pentenyl, 3-methyl-4-pentenyl, 4-methyl-4-pentenyl, 

1,1-dimethyl-2-butenyl, 1,1-dimethyl-3-butenyl, 1,2-dimethyl-1-butenyl, 1,2-dimethyl- 
2-butenyl, 1,2-dimethyI-3-butenyl, 1,3-dimethyl-1-butenyl, 1,3-dimethyl-2-butenyl, 

1.3- dimethyl-3-butenyl, 2,2-dimethyl-3-butenyl, 2,3-dimethyl-1-butenyl, 2,3-dimethyl- 
2-butenyl, 2,3-dimethyl-3-butenyl, 3,3-dimethyl-1-butenyl, 3,3-dimethyl-2-butenyl, 

35 1-ethyl-1-butenyl, 1-ethyl-2-butenyl, 1-ethyl-3-butenyl, 2-ethyl-1-butenyl, 2-ethyl- 

2-butenyl, 2-ethyl-3-butenyl, 1,1 ,2-trimethyl-2-propenyl, 1-ethyl-1-methyl-2-propenyl, 
1-ethyl-2-methyl-1 -propenyl and 1-ethyl-2-methyl-2-propenyl; 

alkoxyalkyl: a saturated straight-chain or mono-, di- or tribranched hydrocarbon chain 
40 which is interrupted by an oxygen atom, for example C 5 -C 12 -alkoxyalkyl: a hydrocarbon 
chain as described above having 5 to 12 carbon atoms which may be interrupted by an 
oxygen in any position, such as propoxyethyl, butoxyethyl, pentoxyethyl, hexyloxyethyl, 



* 
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heptyloxyethyl, octyloxyethyl, nonyloxyethyl, 3-(3-ethylhexyloxy)ethyl, 3-(2,4,4-tri- 
methylpentyloxy)ethyl, 3-(1-ethyl-3-methylbutoxy)ethyl, ethoxypropyl, propoxypropyl, 
butoxypropyl, pentoxy propyl, hexyloxypropyl, heptyloxypropyl, octyloxypropyl, 
nonyloxypropyl, 3-(3-ethylhexyloxy)propyl, 3-(2,4,4-trimethylpentyloxy)propyl, 
5 3-(1-ethyl-3-methylbutoxy)propyl, ethoxybutyl, propoxybutyi, butoxybutyl, pentoxybutyl, 
hexyloxybutyl, heptyloxybutyl, octyloxy butyl, nonyloxybutyl, 3-(3-ethylhexyloxy)butyl, 
3-(2,4,4-trimethylpentyloxy)butyl, 3-(1-ethyl-3-methylbutoxy)butyl, methoxypentyl, 
ethoxypentyl, propoxypentyl, butoxypentyl, pentoxypentyl, hexyloxypentyl, heptyloxy- 
pentyl, 3-(3-methylhexyloxy)pentyl, 3-(2,4-dimethylpentyloxy)pentyI, 3-(1-ethyl-3- 
1 0 methylbutoxy)pentyl; 

haloalkenyl: unsaturated straight-chain or branched hydrocarbon radicals having 2 to 
10 carbon atoms and one or two double bonds in any position (as mentioned above), 
where some or all of the hydrogen atoms in these groups may be replaced by halogen 
15 atoms as mentioned above, in particular by fluorine, chlorine and bromine; 

alkynyl: straight-chain or branched hydrocarbon groups having 2 to 4, 6, 8 or 10 carbon 
atoms and one or two triple bonds in any position, for example C 2 -C 6 -alkynyl such as 
ethynyl, 1-propynyl, 2-propynyl, 1-butynyl, 2-butynyl, 3-butynyl, 1-methyl-2-propynyl, 1- 

20 pentynyl, 2-pentynyl, 3-pentynyl, 4-pentynyl, 1-methyl-2-butynyl, 1-methyl-3-butynyl, 2- 
methyl-3-butynyl, 3-methyl-1-butynyl, 1,1-dimethyl-2-propynyl, 1-ethyl-2-propynyl, 1- 
hexynyl, 2-hexynyl, 3-hexynyl, 4-hexynyl, 5-hexynyl, 1-methyl-2-pentynyl, 1-methyl-3- 
pentynyl, 1-methyl-4-pentynyl, 2-methyl-3-pentynyl, 2-methyl-4-pentynyl, 3-methyl-1- 
pentynyl, 3-methyl-4-pentynyl, 4-methyl-1 -pentynyl, 4-methyl-2-pentynyl, 1,1-dimethyl- 

25 2-butynyl, 1,1-dimethyl-3-butynyl, 1,2-dimethyl-3-butynyl, 2,2-dimethyl-3-butynyl, 3,3- 
dimethyl-1-butynyl, 1-ethyl-2-butynyl, 1-ethyl-3-butynyl, 2-ethyl-3-butynyl and 1-ethyl-1- 
methyl-2-propynyl; 

cycloalkyl: mono- or bicyclic saturated hydrocarbon groups having 3 to 6 carbon ring 
30 members, such as cyclopropyl, cyclobutyl, cyclopentyl and cyclohexyl; 

The scope of the present invention includes the (R)- and (S)-isomers and the 
racemates of compounds of the formula I having chiral centers. 

35 With a view to the intended use of the triazolopyrimidines of the formula I, particular 

preference is given to the following meanings of the substituents, in each case on their 
own or in combination: 

Preference is given to compounds I in which the group R 1 has at most 9 carbon atoms. 

40 

Likewise, preference is given to compounds of the formula I in which R 1 is a straight- 
chain or mono-, di- f tri- or polybranched haloalkyl group. 
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If R 1 is haloalkyl, the halogenation is preferably at the terminal carbon. Preference is 
given to monohaloalkyl groups. 

5 In one embodiment of the compounds I according to the invention, R 1 is d-C 14 - 
haloalkyl, d-d2-haloalkoxy-d-C 12 -alkyl, d-d 2 -alkoxy-d-d2-haloalkyl, C 2 -d 2 - 
haloalkenyl or C 2 -d2-haloalkynyl, the groups having one or two halogen atoms. d-C 9 - 
haloalkoxypropyl and d-C 9 -alkoxyhalopropyl groups ae preferred here. 

10 In another embodiment of the compounds I, R 1 is a group d-Ci 4 -haloalkyl, d-C 12 - 
haloalkoxy-d-Ci 2 -alkyl, d-C 12 -alkoxy-d-d 2 -haloalkyl, C 2 -C 12 -haIoalkenyl or C 2 -C 12 - 
haloalkynyl, which groups contain a halogen atom at the a carbon atom. 

In addition, preference is given to compounds of the formula I in which R 1 is a group 
15 (CH 2 ) n CH 2 CI, (CH 2 ) n CH 2 Br, CH(CH 3 )(CH 2 ) m CH 2 CI, CH(CH 3 )(CH 2 ) m CH 2 Br, (CH 2 ) n CF 3 or 
CH(CH 3 )(CH 2 ) m CF 3 , where n is a number from 0 to 13 and m is a number from 0 to 1 1, 

Particular preference is given to compounds I in which R 1 is chloromethyl, 
bromomethyl, dichloromethyl, trichloromethyl, fluoromethyl, difluoromethyl, 

20 trifluoromethyl, chiorofluoromethyl, dichlorofluoromethyl, chlorodifluoromethyl, 1- 
chloroethyl, 1-bromoethyl, 1-fluoroethyl, 2-fluoroethyl, 2,2-difluoroethyl, 2,2,2- 
trifluoroethyl, 2-chloro-2-fluoroethyl, 2-chloro-2,2-difluoroethyl, 2,2-dichloro-2- 
fluoroethyl, 2,2,2-trichloroethyl, pentafluoroethyl, 1,1,1-trifluoroprop-2-yl, 1-chloropropyl, 
1-fluoropropyl, 3-chloropropyl, 3-fluoropropyl, 3,3,3-trifluoropropyl, 1-chlorobutyl, 1- 

25 fluorobutyl, 4-chlorobutyl, 4-fluorobutyl, 4,4,4-trifluorobutyl, 1-chloropentyl, 1- 

fluoropentyl, 5,5,5-trifluoropentyl, 5-chloropentyl, 5-fluoropentyl, 1-chlorohexyl, 1-fluor- 
ohexyl, 6-chlorohexyl, 6-fluorohexyl, 6,6,6-trifluorohexyl, 1-chloroheptyl, 1-fluoroheptyl, 
7-chloroheptyl, 7-fluoroheptyl, 7,7,7-trifluoroheptyl, 1-chlorooctyl, 1-fluorooctyl, 8- 
fluorooctyl, 8,8,8-trifluorooctyl, 1-chlorononyl, 1-fluorononyl, 9-fluorononyl, 9,9,9- 

30 trifluorononyl, 9-chlorononyl, 1-fluorodecyl, 1-chlorodecyl, 10-fluorodecyl, 10,10,10- 
trifluorodecyl, 10-chlorodecyl, 1-chloroundecyl, 1-fluoroundecyl, 1 1-chloroundecyl, 11- 
fluoroundecyl, 11,1 1,1 1-trifluoroundecyl, 1-chlorododecyl, 1-fluorododecyl, 12- 
chlorododecyl, 12-fluorododecyl or 12,12,12-trifluorododecyl. 

35 In a further embodiment of the compounds I, R 1 is C 2 -C 12 -alkenyl or C 2 -C 12 -Alkynyl, 
where the hydrocarbon chains are unsubstituted or carry one to three identical or 
different groups R a and/or R b . 

In a preferred embodiment of the compounds of the formula I the group R a is absent. 

40 

Particular preference is given to compounds I in which the carbon chains of R 1 and R 2 
together do not have more than 14 carbon atoms. 
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In one embodiment of the compounds I according to the invention, R 2 is methyl, ethyl, 
isopropyl, n-propyl or n-butyl, preferably methyl, ethyl, isopropyl or n-propyl, in 
particular methyl or ethyl. 

5 - - 

Hal&gen atoms in the groups R 1 are preferably located at the a or Q carbon atom. 

Cyano groups in R 1 and/or R 2 are preferably located at the terminal carbon atom. 

10 In a further preferred embodiment of the compounds of the formula I the group R b is 
absent. 

In particular with a view to their use, preference is given to the compounds I compiled 
in the tables below. Moreover, the groups mentioned for a substituent in the tables are 
15 per se, independently of the combination in which they are mentioned, a particularly 
preferred embodiment of the substituent in question. 

Table 1 

Compounds of the formula I in which R 1 for each compound corresponds to one row of 
20 Table A and R 2 is methyl 

Table 2 

Compounds of the formula I in which R 1 for each compound corresponds to one row of 
Table A and R 2 is ethyl 

25 

Table 3 

Compounds of the formula I in which R 1 for each compound corresponds to one row of 
Table A and R 2 is n-propyl 

30 Table 4 

Compounds of the formula I in which R 1 for each compound corresponds to one row of 
Table A and R 2 is isopropyl 

Table 5 

35 Compounds of the formula I in which R 1 for each compound corresponds to one row of 
Table A and R 2 is n-butyl 



Table A 



No. 


R 1 


A-1 


CH 2 F 


A-2 


CH 2 CI 
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PH/PM^RrV, 


A yl C 

A-45 


on^v-/rii2/2 


a a 

A-46 




A-47 


PMFPM PU pi-l 


A-48 


PMPfPM PM PU 

OMOion2wri20ri3 


A yl /^"\ 

A-49 


| pi_i PMFPM PM 


A-50 


PM PMPIPM~PM~ 


A C A 

A-51 


PM pu PMFPM~ 


A-52 


P M „P M «P M P 1 P l-l ~ 


A-53 


PM pLJ pi_i pu p 

0 n 20 n 2 0 n 2^ **2 * 


A f" yl 

A-54 


PM PM PM PM PI 

L/ n 2 w ri 2 w n 2^ n 20 1 


A-55 


PM PM PM PM Rr 
O 1I2V-' n 2O n 2 O ri2Dr 


A-56 


PPI PM PM PM 
0012^112^1^20113 


A rr ""7 

A-57 


PP PM PM PN 

0 1 2 O rl 2 ^ 2 ^ 3 


A CO 

A-58 


PM PM PH«rHF« 

ori2ori2ori2ori 1 2 


A-59 


PM PM PM PMPI 
On20ri20ri2^'* , ^''2 


A-60 


PM PM PM PP 
Ori20ri20n20r3 


A-61 


PM PM PM PPI 
Oli20rl20ri200l3 


A-62 


PP PP PP PP 
O12O1 2O1 2O13 


A-bo 


PPUPPUPPUPPU 


A-64 


CH(CH 3 )CH 2 CH 2 F 


A-65 


CH(CH 3 )CH 2 CH 2 CI 


A-66 


CH(CH 3 )CH 2 CH 2 Br 
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IMO. 


nl 

R 


A-O ( 


PHfPHo\PH^PF,> 


A fSQ 

a-oo 


P H F P l-U P H« P H ~ P l-k 


A 

M-oy 


P H P 1 P l-LP H~P l-UP H „ 


A 7H 
A- / U 


PHoPHFPH^PH^PW^ 
w 112 0 n 1 0 P12 V-/ 1120 n 3 


A 71 
A-/ I 


PH *,P H P 1 P l-UP kUP l-L 


A 70 
A- / Z 


PHoPHoPHFPH«PH^ 


A "7 "5 
A- f O 


PHoPH^PHPIPHoPH^ 


A 7/1 
A- f H 


PI-LPH^PH^PHFPH„ 
v/ n 2 w n 2 v»/ n 20 n n 0 n 3 


A tc; 

A- / O 


PHoPH^PHoPHPIPHo 




CH0CH0PH0PH0PH0F 

v^i i2wi 1 2^- / ' i2V/n2vri2r 


A 77 
A- ( f 


PHoPHoPH^PH^PH^PI 
w ri 2 w ri 2 w 11 2 w 11 2^ ri 2^ 1 


A 7Q 


PH^PH^PH^PH^PH^Rr 

II 2 v II 2 v 11 2 li 2 v II 2 D 1 


A 7Q 

a- / y 


PPLPH^PH^PH~PH„ 
ov^i2 n 20 ri2v n 2 0 n 3 


A-oU 


v./ 1 2 v n 2 v n 2 2 0 n 3 


A Q 1 

A-ol 


PH^PH^PH^PHoPHF^ 
0 n 2 v> n 2 v-r n 2 0 n 2 0 n n 2 


A QO 

A-oV 


PH0PH0PH0PH0PHPU 
vn2v^n2wn2wn2onoi2 


A QQ 

A-oo 


P h-LP l-UP l-LP H oP F~ 
O 112 O ri2^- / ri 201120 1 3 


A Q/1 

A-o4 


PH^PHoPH^PH^PPL 
0 n 2 0 n 2 0 n 20 n 2 >"* ' 3 


A QC 


PF«PF«PF~PF~PF 


A QC 


PPLPPLPPLPPLPPL 

OOI2OOI2OOI2OOI2OOI3 


A Q7 
A"OY 


PMfPM^PM«PM«PW F 
0 n ^ 0 113^0 P12 0 n 20 112 1 


A QQ 
A-OO 


PHfPM^PH~PM~PM~PI 
v^n^v_/ii3 ^01120 112011 2UI 


A QQ 

A-oy 


PHfPH^PM~PH~PM~Rr 
0 n 113 y 0 112O 112011201 


a on 

A-yu 


PHfPH^PH~PM«PF« 
0 n ^ 0 n 3 ) 0 n 2 0 n 2 ■ 3 


A o a 

A-yi 


PWFPM PM PM PW PM 

vynrLfn2un2un2^/ri2un3 


a no 

A-y2 


r PMPIPM PM PW PM PM 

Oil Ol Oil 20 1^2^ ^2^ '■2^''' 3 


a no 

A-yo 


PM PMFPM PM f^M PM 

v^n2unrun2vn2un20n3 


A O/t 

A-y4 


PM«PMPIPM«PM PM PM 
Oli20nOlOli20ri20ii20ri3 




v^i i2v^i i2v^i 11 v^/ 1 i2^^i i2v^i 13 


A-96 


CH2CH2CHCICH2CH2CH3 


A-97 


CH2CH2CH2CHFCH2CH3 


A-98 


CH2CH2CH2CHCICH2CH3 
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No 


R 1 

rv 


A-99 




A- 100 


HoL H oC> H H 9w M CI C H 

"^P*^ ■ pj ^ ^ m ^ r ■ ■ ^m^r W m ^ n ^^ r w v ^ppp^ p p ^pjpr w ^^^r p m 


A-1 01 


CH2CH2CH2CH2CH2CHPF 


A- 102 


CH2CH2CH2OH2CH2CH2CI 


A- 103 


OH9CH9CH9CH9Cli9CH9Br 


A- 104 


^p^ ■ ■ • ^pf ■ p ■ v ^p^ m w ^p*^ ■ m ^\ 


A- 105 


^p*' p ^pw ■ ■ , p*pw ■ ■ ✓ ^pp' ■ ■ ^ ^p** ■ ■ ^p#* ■ 9 j 


A- 106 


^P^^ ■ ■ ^PP^ ■ ■ ^P^^ P P ^Pi^^ ■ P ^*P^ P P ^pjp^ P P PJ 


A- 107 


^^^^ ~ ~ ^* ^^^r w w ^ w w ^bb^ w m ^ ^PP^ W P ^P^P^ • P ^pjp^ p 


A- 108 


CH2CH2CH2CH2CH2CP3 


A- 109 


^P^ P p ^£ ^P^ P P ^pf^ P P ^pw" P p ^bP" v • f ^PF^ • 


A-1 10 




A-1 1 1 

/V 1 1 I 


CCI2CCI9CCI9CCI9CCI9CCU 


A-1 12 


ChKCHsiCHpCHpCHpCHpF 

■ ■ \ ^pjp^ ■ ■ ^\ ■ ^p*' V m ^p#* I I ^*p' ■ I ^£ ■ 1 ^ I 


A-1 13 


CHfCHsiCHpCHpChbCHpCI 

^PW P P \ ^pW V ■ -J ■ P P ^ '^*P r * V jr ^ pw ■ ■ ^ ^pjP^ ■ I ^ ^*P^ f 


A-1 14 


CH(CH 3 )CH2CH2CH2CH 2 Br 


A-1 15 


■^p^ ■ p % ^p^ p p ■ ^p' » • » ■ ^p»^ » ■ ^p*^ ■ 


A-1 16 


CyH 1 UnoUnownoLnoLnoL/rl'i 

^p»^ ■ ■ ■ ^ppp' ■ ■ ^p* • fJ ■ ■ 'taP T ■ ■ ^p*^ ■ ■ >^ ^p^ ■ I 


A-1 17 


UHL LnQLHoLnoLnoLnoL/n'} 

^PjpP^ ■ ■ ^p** ■ ^PJP^ W ■ ^P» T V V ^p^ ■ » ^tap*^ ■ I jF ^hpr ■ ■ ■ 1 


A-1 18 


L/HoL/ H 1 L/HoL/rioL/ H oC_/lioC J »H q 


A-1 19 


Un^UnU wnoUnoUnoUnoUrl'i 

^p»^ ■ ■ > »^ ■ ■ ^p»* V PfepPP V ■ ^p* 1 P ■ ^p#' 1 ■ ^£ ^^b#* ■ t ^£ ^p^ ■ 1 


A-1 20 


p p ^p^ v ■ ^p^ ■ » p«jpp p pi ■ ■ ^pW ■ ■ ■ ■ ^\ 


A-1 21 


UnownoOnoUnL OnoLnoL/n'j 

p ■ ^pp' ■ fJ ^p*' • W ^p*^ ■ ■ ^pF^ ■ ^p»^ t ■ ^ ^p^ ■ ■ t 1 


A-1 22 


UnoUn^wHowrioL/n 1 C-/H9C-/1I1 


A-1 23 




A-1 24 


v_*MoL# 11 oL# 11 oL# 11 ovjHiI ^ H r™ v * H 0 

l^^^l 1 ^ I i^^^l I^V^I I^V^I II ■ 1J 


A-1 25 


v_/ rloL/M oL/M oL/noL»H'iL#HL*lLirl'i 


A-1 26 


n » 11 ol_* rl iLtMiLjMot j H oC > H 1 


A-1 27 


CH2CH2CH2CH2CH2CH9CH9CI 


A-1 28 


CH 2 CH2CH2CH 2 CH2CH2CH2Br 


A- 129 


CCI2CH2CH2CH2CH2CH2CH3 


A- 130 


CF2CH2CH2CH2CH2CH2CH3 
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IMO. 


K 


A 1 ^1 
A- I O I 


CHoPHoPHoPH^PFUPhUPHFo 


A" I oZ 


vi i2>-'i 12^' '2^ -/ ' '*2^-' ^i '2 


A 1^ 
A- I jj 


v-*i »2^i 1 2^> - ' ' 12^1 1 2 I 1 2 ' ' 2 — ' - 3 


A-1 ^4 
r\ I OH 


v^i i2v*/i 12*— ■2^-'' 12^^' •2^-'* •2^^^^'3 


A 1 


CFoCFoCFoCFoPFoPF^PFo 


A-1 


CCIoCCIoCCUCCUPPUPPUPPU 


A 1 *}7 
A- I O i 


CHfCH^PHoCI-LPHoPH^PhLF 


A-1 ^ft 
r\- I OO 


v» ' • i3yv>i i2v^i 12^^' 12^^' 12^^' 12^—'' 


A-1 


CHfCH^CHoCHoPHoPHoPHoRr 


A-1zin 


CHCCH^CHoCHoChUChUCFo 

i^wi i3y\_si i2v>»i i2V^i i2>-'* i2v>» 3 


A 141 
A- l*4 I 


v.^ 1 11 v^i i2^-" i2^ / » 12**^' *2^ -/ ' 12^*^* i2V^i 13 


A 1/19 
A- 1 


PHPIPHoPHoPHoPHoPI-LPI-LPI-L 


A 1 

A- I HO 


PHoPHFPHoPH^PH^PH^PHoPHo 


A 1 /I/I 
A- I HH 


PHoPHPIPHoPH^PHoPH^PH^PHo 


A 1/m 
A- l^fO 


v_^i 1201 1 2^-' 1 irwi I2v^ii2^ / ri2 vri2vri3 


A 1 /IK 
A- I HO 


CH0CH0CHCICH0CH0PH0PH0PH0 


A 1/17 
M- iHf 


w 1 12^1 •2^-'» i2vi ■2^-'' ' • 12^' 12^-' * 1 3 


A 1.4*} 
A- I ^fo 


PHoPHoCHoPHoPHPIPH^PHoPHo 


A 1 /lO 
A- I Hz) 


PH0PH0PH0PH0PH0PHFPH0PH0 


A 1 

A- I OU 


CHoPHnPHoPH^PHoPHPIPH^PHo 

v> 1 i2vn2on2wn2wn2vnwiwn2V^ri3 


A 1^1 
A- I D I 


wi i2vi ■2^—' 1 1 2^** ' 12^1 12^*' 12^*1 ir wr 13 


A 1 

M" I Oil 


CH0CH0CH0CH0CH0CH0CHPIPH0 

vi i2vi i2>-^i 1 2 ' 12^-'' 1 2.^^' *2^~ / ' 13 


A 1 

A- I Do 


CH0PH0PH0PH0PH0CH0PH0PH0F 

v— ' 1 12^— ' ' 12^' t2\** 12^1 '2^ - '' •2^- / ' l2^- / ' '2' 


A 1 «%/! 
A- I OH 


PHoPHoPHoPHoPH^PH^PHoPH^PI 
on2on2wn2v^n2vn2V«/n2V^n2wn2vi 


A 1 

A-1 DO 


PH^PHoPH^PHoPhLPhLPI-LPH~Rr 
on2on2un2wn2vn2L'n20n2wn2Di 


A-1 Dt) 


PPUPH^PH«PH«PW^PH«PM«PW 
v\^i2wn2on2un2wn2wn2wn2wn3 


A 1 *^7 
A- lOf 


PFoPH^PHoPHoPHoPHoPH^PHo 
v> 1 2^ 112^ 112 w ri2^ri2^ 11 2 w 112 w 1I3 


A 1 

A- I DO 


PHoPHoPHoPH^PHoPHoPH^PHF^ 
>M'n2vn2vn2wn2V^n2wn2vn2wnr2 


A-1 59 


v./ ii oC j H <j\^m 11 rl'iL/n 0L/M0L/ H oL* H L* lo 


A-1 60 


CH2CH2CH2CH2CH2CH2CH2CF3 


A-161 


CH2CH2CH2CH2CH2CH2CH2CCI3 


A-1 62 


CF2CF2CF2CF2CF2CF2C F2CF3 
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No. 


n1 

R 


A A f> O 

A-163 


ppi r r l rn rn r r i r r 1 rn i 


A- 164 


rU/PU \pU rM rM rU rU rU C 


A A 

A- 165 


L/n^n3yv^n2wn2wn2wn2wn2vn2'>--'! 


A- 166 


pu/pu \pu ru ru ru ru r U Dr 
On\Un3jUn2Un2L»n2Un2Un2Un2t3r 


a a 

A-167 


rwfrM ^^ v w ru pu pu r u rc 

Un^n3jun2On20n20n20n2Vyr3 


A- 168 


rucrw ru ru on ru ru r u ru 

UnrL»n20n2^n2Un2Un2un2Un2Un3 


A A /"* f~\ 

A- 169 


rwrirw on ru ru pu ru pu pu 

UnUIUn2V^n2un2un2un2Un2Un2Un3 


A A ~~T f\ 

A- 170 


p|_| pi_|ppl_l pLJ pi_| PU pU pU pU 

Ori2wnrv^n2v^ri2^n2^n2on2on2ori3 


A A ~f A 

A-171 


pu puplPM pu ru pu pu pu pu 
on2^nuiun2un2un2vn2on2on2ori3 


A- 172 


pu pu^puppu pu pu pu pu pu 
on2^n2^nrori2on2v^n2^n2^n2V^ri3 


A A TO 

A- 173 


pu pu pupipu pu pu ru PU PU 
Un2vn2^nUIUn2Wn20n2on20n2Ln3 


A A — 7 A 

A- 174 


PU PU PU PU CPU PU PU PU PU 
Un20n2vn2UnrUn2Un2Un2vrl20n3 


a a f~ 

A- 175 


pu PU PU PUPIPU PU PU PU PU 

un2vn2un2onuiun2un2un2un2vn3 


A A ~ T ^> 

A- 176 


PU PU PU PU PU PU CPU PU PU 

On20n2Un2Un20n2onrUn20n2V-frl3 


A- 177 


pu pu pu PU PU PUPIPU PU PU 

0 112V-' n 2^ n 2^ II 2 V-/ 1I2V-/ n v> 1 w ri2v>n2v-'ri3 


A- 178 


PU PU PU PU PU PU PU CPU PU 

on2Lfn2vn2un2Un2on2unrun2uri3 


A-179 


pu ru ru pu pu pu pupipu pu 
un2un2vn2on2^n2on2^nuiun2L'n3 


A- 180 


pu pu pu pu pu pu ru pucpu 

Un2Un2Un2Un2Un2Un2vn2onrUn3 


A-181 


pu PU PU PU PU PU PU PUPIPU 
Un2^n2Un2Un2L/n2On20n2UnUIUn3 


A- 182 


PU PU PU PU PU PU PU PU PU c 

on2^n2wri2^n2v^n2>^ri2wn2^n2^n2i 


A- 183 


pu pu pu pu ru ru ru ru ru r 1 
Un2un2un2un20n2bn2on2vn2ori20i 


A- 184 


ru ru ru ru ru ru ru ru ru Pr 
^n2Vyn2on2wn2on2^n2Lrn2on2Lfn2Dr 


a a f\ r~ 

A- 185 


r r 1 ru r u ru ru ru ru ru ru 

vOl2Un2vn20n2Un2Un2^n2Un20rl3 


A- 186 


pc ru ru ru ru ru ru ru ru 
or 2wn2Vyn2L/n2v^n2^n2un2wn2on3 


A- 187 


ru ru ru ru ru ru ru ru rue 


A- 188 


ru ru ru ru ru ru ru ru run 
un2Lfn2un2un2on2on2un2on2L/noi2 


A-189 


ru ru ru ru ru ru ru ru rc 
un2un2on2un2un2un2wn2on2vr3 


A A r\ i~\ 

A- 190 


ru ru ru ru ru ru ru ru rn 

K^\i2^"2^"2^"2^^2^~2^^2^^2^^-'*3 


A A C\A 

A-191 


pp pp pp pp pp pp pp pp 

O i 2^-' » 2^-'' 2^' 2^r2vr2ur2V-/r20r 3 


A- 192 


CCIaCCIzCCIzCCIzCCbCCIaCCIzCCIzCCIa 


A- 193 


CH(CH3)CH2CH2CH2CH2CH2CH2CH2F 


A- 194 


CH(CH3)CH2CH2CH2CH2CH2CH2CH2CI 
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No. 


R 


A- 195 


/^LJ //^LJ \nu P l_J PU PU OU PU PU D r- 

un\Un3;Un2Un2Un2Un2un20n2un2Dr 


A- 196 


p^l-i/p^ui \r*i i pu r^i i p u pu pu pc 

Un^n3jUn20n2on20n2Un2Un20r3 


A A r\ ~7 

A- 197 


r^uicpu oui r*ui p^lj p^ui plj pu 

UnrUn2vn20n2L»n2vn2vn2vn2Un2vli3 


a a r\ a 

A- 198 


punpu P'UI PU /^l_J PU P^LJ PU pu P*LJ 
onUIUn2Un2Un2Un2Un2Un2bn2Un20n3 


a a r\f\ 

A- 199 


P^UI OUICPU PU P*l-I PU PU PU r>M PU 

bn2unrUn2Un20n2Un20n20n2L'n2ull3 


A o r\ f\ 

A-200 


f^UI PUPIPU PU P L_J PU PU P^U P LJ PU 
Un2UnulL/n2^n20n2Un2un2bn2Un2Un3 


a o r\ a 

A-201 


PU p l_J pucp*i_j PM 1 OLJ P*U pu PU P 1 1 

0n2un20nrUn2Un20n2L»n20n2Un2Un3 


A-202 


p*ui oui p^uipnp^lj pu pu p* i_j pu p u pu 

Un2Un2unUIUn20n2Un2Un20n20n2Un3 


A O f~\ O 

A-203 


PU p Lj p i_i pi trpl I PU pu Pi i pu p u 

L»n20n2vn2unrUn2Un2Un2un2un2Un3 


A-204 


P M PU PU pi Iplpl 1 PU P LJ PU PU PU 

Un2Un2Un2unUIUn2Un2Un2Un20n2un3 


A-205 


P II PU PI 1 PI 1 PUCPU PU PU PU PU 

Un20n2Un20n20nrUn2Un2Un20n2Un3 


A-206 


PU PU PU PU PUPIPU PU PU PU PU 


A-207 


PU P U PU PU PU PU PUCPU PU PI i 

Un2^n2Un2Un2Un20n2Unrun2Un2Un3 


A-208 


PU PU PU PU PU PU PUPIPU PU PU 

Un20n2Un2^n20n20n20nUIUn2Un20n3 


A-209 


pu P U PU P U PU P U PU PUCPU PU 


A-210 


pu pu pu p u pu pu pu pupipu pi i 

bn2un2un2Un2un2Un2on2UnUIUn2^n3 


A-21 1 


pu PU pu p u pu pu pu pu pucpu 
Un2Un2Un2^n2on2Un2on2^n2onrUn 


A-212 


PU PU PU PU PU PU PU PU PUPIPU 

Un20n2^n20n2un2Un20n20n2^nUIUn3 


A-213 


pu p u pu pu pu pu pu pu pu pu c 
Un2Un2un20n2vn2vn2un20n2Un20n2r 


A-214 


PU P U PU PU PU PU PU PU PU PU D 

On20n20n2Un2Lfn2bn2bn2Un2vn2bn2D 


A-21 5 


PU P U PU PU PU PU PU PU PU PU PI 

vn2Un2Un2un2Un2Un2vn20n2un2Un2UI 


A S\ A 

A-216 


ppi pu P U PU PU PU PU PU PU P i I 

UUl2wn2Un20n2vn2Un2Un2vn2Un2Un3 


A-21 7 


pr PU P U PU P U PU PU PU PU PU 
Oi 2V^n2^n2V^ii2V^M2^n2^^2^^2^^2^''3 


A-218 


PU P* U PU PU PU PU PU PU PU PUC 

Un2vn20n2L'n2un2Un2un2vn20n20nr2 


A-219 


PU PLJ PU PU PU PU PU PU PU PUPI 

On2wn2on2wn2wii2^n20n2^n2wn20n0l2 


A-220 


PU P U PU PU PU PU PU PU PU pr 
Un20n2bn2Lfn2un2un20n20n20n2Ur3 


A-221 


PU PLJ PLJ PU PU PU PU PU PU PPI 

Un20n2un2un2Un2Un2vn2Un2un2UUl3 


A ^-v /-x 

A-222 


PC per pc pc pc pc pc per pc^ r- 

Ur20r2Ur2Cr2Ur2Cr2Cr2Cr2Cr 2 Cr3 


A OOO 

A-^o 


PPLPPLPPLPPkPPkPPI PPI PPI PPI PPI 

V^Ol2^^l2^^'2^^'2^^'2^^'2^^'2^^'2^^'2^^'3 


A-224 


CH(CH3)CH2CH2CH2CH2CH2CH2CH2CH2F 


A-225 


CH(CH3)CH2CH2CH2CH2CH2CH2CH2CH2CI 


A-226 


CH(CH3)CH 2 CH 2 CH 2 CH 2 CH2CH 2 CH 2 CH 2 Br 
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NO. 


D 1 

K 


A 007 


PHi'PH^PHoPH^PHoPHoPH^PH^PHoPR, 
o n ^ o n 3/ o n 20 n 20 •> 2*-' ■* 2 ^ 2 ^ 112^112013 




PH=PhU 

vn vi 12 




PHoPH=PHo 

v_/ 112 v-/ 11 0 f 1 2 


a oon 


PH=PHPHo 
0 n — 0 n W113 


A OO 4 


0^on3y — v-ril2 


A OOO 


PH„PI-UPH = PI-U 

0 n 2 0 n 2 0 n ~ 0 n 2 


A OOQ 


pi_i pi_i = pnpi_L 
0 112 w n — 0 110113 


A OO/I 


PH=PHPHoPHo 
01 1 ui 101 1201 13 


A OOK 


\/n^ori3yvi 1 12 


A OOC 


0^0 n3 ^~wnvri3 


A 007 

A-237 


PH-P^PH^n 

on— o^on3^2 


A-238 


pu A pu PH^PH-PH. 


A-239 


PH ft PH«PH-PHPHo 
0 n20 n 20 n 0 n 0 n 3 


A-24U 


PH.PH=PHPH,PH. 


A 0>H 


PH=PHPHoPHoPHo 
vn — vnvn2v/n2wn3 


A 0>10 

A-242 


PH^PH^PH.PH=PHo 
on^on3yon2on — 0112 


A-243 


PH«P^PH^=PHPH„ 
0 112 0 ^ 0 113^ on 0 113 


A O A 

A-244 


pu pLJ-p/'pL-LV 


A O vl C 

A-245 


PH.PH.PHoPH.PHzPH. 
On 2O n20 1I2O n20 11 — 0 112 


A 0>IC 

A-24b 


PH^PHoPHoPH=PHPHo 

wi 1201 1201 i2^>' 1 01 10113 


A O /I "7 


PH^PHoPH=PHPH^PHo 

vn2vri2wn — 01101120113 


A O/l O 

A-24o 


PHoPH=PHPHoPHoPHo 
0 1120 n — 0 n 0 1120 ri20fi 3 


A-249 


PH-PHPH.PH«PH„PH« 
on — oriori2ori2ori2ori3 


A-250 


pu/pu ^Pl-I PM PH— PM 
on^on3yoii2on2on— 01I2 


A-251 


pu/pu \pu PM-PMPM 
on^on3^ori2wn— onon3 


A-252 


pu p/^u \ = pi_ipi_i pu 
^n2v\vn3j- onon2on3 


A OC O 

A-253 


p|_l^pu|^p|_| = p/pu^\ 
on2on2on— o^on3^2 


A-254 


PH«PH,PH n PHnPH.PH-PH,s 
on2on2on2on2on2on — uri2 


A-ZDO 


1 2 ' ' i2^"" / * i2^^i 12^" 1 v«/ 1 is/i 13 


A-256 


CH2CH2CH2CH — CHCH2CH3 


A-257 


CH2CH2CH = CHCH2CH2CH3 


A-258 


CH2CH = CHCH2CH2CH2CH3 
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No. 


R 1 


A-259 




A-260 


CH(CH 3 )CH 2 CH 2 CH 2 CH=CH2 

^*ft w \ ^ maw 9 9 ^9F ■ ■ ^F ■ I ^**9" 9 9 ^F ^mtr 9 9 9 9 jF 


A-261 


CH(CH 3 )CH 2 CH 2 CH=CHChU 


A-262 


C(CH 3 )=CHCH 2 CH 2 CH 2 CH 3 


A-263 




A-264 


v^H 2 CH2CHoCH9CH9CHoCH = CH9 


A-265 


CH 2 CH 2 CH9CH?CH?CH = CHCH^ 


A-266 




A-267 


On^Cn^UHoCH—CHCHoCH'jCH'i 


A-268 


O H o\s H oCrl = C H C H H oC H H ^ 


A-269 


OHoCH = CHCHoCH9CH9CH9CH < » 


A-270 




A-271 


CH(CH^)CH9CH9CH9CH9CH = CH*? 


A-272 


CH(CH 3 )CH 2 CH 2 CH 2 CH=CHCH 3 


A-273 


\-/( Un^) = UnwnoC/noCnoUHoUH , 5 


A-274 


rl n 9 C> H 9\_^ H o H i H ^ i o 


A-275 


■ ■ ■ P * v w 9) ^mf* 9 9 jr 9 9 ^*mr 9 9 S ^9W ■ w ^mtr ■ 9 


A-276 


OH9oH9CH9CH9CH9CH9CH = CHCH^ 


A-277 


■ ■ ■ * ^9mw w m ^ ^mmm* w w ^ ^9mw ■ ■ ^9mr 9 9 ^mmW 9 9 ^mm^ 9 9 ^mm^r 9 9 ^ 

• 


A-278 


^9mw' ■ ■ jr 9 9 ^m*r 9 9 ^ *** 9 9 ^F ^mmW 9 9 ^mm* 9 9 9 9 ^m^r 9 9 ^^m+* 9 9 ^\ 


A-279 

* 




A-280 




A-281 


L-^ n 9 H — C-/ n l_/ H 91-* H 9 H o C_* H oC^iloC^rio 


A-282 


■ ■ ■ ■ ■ • ^m*r 9 9 f 9 9 j? M 9 ^mmr 9 9 jf ^mmr 9 9 f ^mn9* 9 9 


A-283 


OH(OH^)CH9CH9CH9CH9CH9CH = Cli9 

9 m m -^mmr 9 9 ^ M •mamW 9 9 9 9 £ ^^maW 9 9 £ ~*mmwT ■ V ^F ■ ■ ✓ 9 9 9 9 ^F 


A-284 


UniUn^jCnoCHoCnoCHoCH— CHCHo 

^mW 9 W 9x '*m9V W 9 g ■ ■ ■ 9 J 9 W jf 1 ■ ^mW 7 W I 9 9 ^mwF 9 9 J% 


A-285 


^ • w/ ^9WM M ^mmW I ■ jP \mmwT 9 « £ t 1 £ W 1 ■ ^ ■ 1 ^_ ^>mmf I | < 


A-286 


V-/ oL* n o\^#»ii oL#HoL/rioL# H — V ^# ( ( > H o lo 


A-287 


CH 2 CH 2 CH2CH 2 CH 2 CH 2 CH 2 CH 2 CH = CH 2 


A-288 


CH 2 CH2CH 2 CH 2 CH2CH 2 CH 2 CH = CHCH 3 


A-289 


CH2CH 2 CH2CH2CH 2 CH 2 CH = CHCH2CH 3 


A-290 


CH2CH2CH2CH2CH2CH=CHCH2CH2CH 3 
. 



PF 55416 



19 



No. 

■ *m X^ ■ 


R 1 


A-291 

* * *w x^ ■ 


CH 2 CH 2 CH 2 CH 2 CH=CHCH;>CH2CH?CH<> 

■^mw v m ^ ■ ■ V_ ■ ■ V^ ■ ■ VJ ■ W I I W ■ I V ^V I IV X^^ ■ IV ^V I | H 


A-292 


CH 2 CH2CH2CH=CHCH2CH2CH 2 CHoCH 3 


A-293 


o H ?U H oO H = C H C H oC H oC H ?C H oCHoCH^ 


A-294 


Un?Cn = OnGn9Gn ^CH^CHoCHoCHoCH'j 

— * * V^ ■ * • ■ m 9 £ 9 9 £ ■ IX ■ f V X^^ 1 1 V 1 1 V X^^ I | < 


A-295 

# » X^ xv 


CH=CHCH 2 CH ? CHoCHoCH9CH9CH9CH^ 

■ ■ ■ ■ ■ 9 £ • ■ ^ ■ ■ x x^ ■ iv Xi^ i v v x^v i iv x^y i i m x^v ■ | < 


A-296 


CH(CH 3 )CH 2 CH2CH 2 CH 2 CHoCH9CH=CH9 


A-297 


CH(CH 3 )CH 2 CH 2 CH2CH 2 CHoCH=CHCH^ 


A-298 


C(CH 3 )=CHCH 2 CH 2 CH2CH 2 CH?CHoCH^ 


A-299 


CH 2 CH 2 CH 2 CH 2 CH 2 CH2CH=CfCH09 


A-300 

* » x^ xv ^» 


C= CH 


A-301 


CH 2 C= CH 


A-302 

9 1 X^ W 


C= CCHq 


A-303 

* * xv w xv 


' i/ n oLj ii o l v — 1*11 


A-304 

* * X*/ XV T 


t/ H — CvCvHq 

■ ■ £_ Xj^ ■ ■ J 


A-305 

* ■ xv xv \mf 


1/ UL/rloL/no 


A-306 

* 1 x^ x^ xv 


CH(CH 3 )Ce CH 


A-307 


l^Hox^HoC^iioC^— C v ii 

w i v ■ v y X^^ 1 i V X^V 1 I 


A-308 


L/novvrloL*^ (,( >H O 


A-309 

# * XV XV XV 


• fc^^^^ X^^ X^ i 1 V X^ | M 


A-310 

# » xv' t xv 


Li l^/l^/ H ol_-/ H oL# H q 

1 IV X^^ I I V X^# I I < 


A-31 1 

m » XV 1 1 


CH(CHOCH^C= CH 


A-312 




A-313 


L/i*1oL#r1o\_yM')i jir I » C »Ho 


A-314 

# » XV^ 1 ¥ 


■ »^/v^i i^x^^ - i i/v/i l ^< 


A-315 

# \ W | XV 


LilioL*" I ^ v ^ ii o v < ii 1 .H/x 
■v^ ■ »^v^"~ ^^v^i ■^^✓i 13 


A-316 


1* ^3 1 » 1 . 11 r\ t . I I 1 - 11 <~l . 1 ■ 1 _ 

%^ 1 • ^_ 1 1 ^ v«/ 1 1 ^ ^«» 1 13 


A-317 

* » XV 1 1 


CH(CH0CH?CH9C= CH 


A-318 

r » XV ff XV 


CH(CHOCHoC= CCH-. 


A-319 


CH 2 CH2CH2CH 2 CH 2 C= CH 


A-320 


CH 2 CH 2 CH 2 CH2C= CCH 3 


A-321 


CH 2 CH 2 CH 2 C= CCH 2 CH 3 


A-322 


CH 2 CH 2 C= CCH 2 CH 2 CH3 
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Kin 


R 1 

IX 


A OOQ i 


V V 11 ^ V M ~"~ I « I - I 1 *>t . il - 1 1 *\ I - II 0 

V«/l ■ ^ V«/ — Wl I^Na/l 1^ Vl 1 ^ 1 13 




v — v^Nx'i 1 2 ^— ' 1 1 2 **** • ' 2 ^— ' ' i2V^i 13 


A ^9^ 


v^i 1 y 1 13/^*'' 1 2^^ ' 1 2^^ •2^^~ — v>i 1 


A "*9fi 
n-OZO 


CH(CH<^CHoCHoC= CCH^ 


A ^97 


CH(CH^CHoC= CCHoCH^ 




I* 11 oLi 11 oLjiiiLjMiL -» H ol j H ol 1 . H 


A-^9Q 


LinoLjnovjnol^lioi. jH^i^z ( .{ . H 0 

Vp^ 1 i^V^I I^V^I I^V^I I^W^ - V^X^I 13 


A 


vi 1 ^ ' • 12^^* '2^" 1 2 — \^\st 1 2^^ ' *3 


A 

M-OO I 


\mS 1 i2>-^i 1 2_ ' ' 2^"^ ~~ " v^v^i 1 2 ' 1 2^»^ ' 13 


A ^^9 


v_y 1 1 2 ' " i2^~ / ^/v^i 1 2 ' ' 1 2 • 1 2 ^-^ * • 3 


A 

n-OOO 


' 1 i2v^~ • V-/ v*/ 1 i2wi 12^^' '2^" 1 2 ' 13 


A 


V t . \ . 1 1 O I . I 1 r~\ t , f | #-v 1 . 1 1 .Mnl . 1 1 n 

x^v^i ■ £ 1 12^^* '2^^ i2^^" '2^^ '3 


A 


CHfCH^^CHoCHoCHoCHoC= CH 


A-ojD 


t _ 11 I I . il 'ill . Bi ^\ 1 - 11 s\ 1 * ai aI ^ I _ 1 _ ^ 

11 wi 13/^^1 • 2 ■ 12 12^*^^ x-^v*/i 13 


A *3Q"7 
A-oo / 


1 2 v> 1 1 2^^ ■ 1 2^*^ ' ' 2 ' ' 2^-^ * ' 2 ' 1 2 — 1 


A QQQ 

A-ooo 


V-/ 1 1 2^-^ 1 1 2^ -/ ' '2^^ * 1 2 * "2^^* 12 13 




12^^' 1 j 2 1 1 2 ' 1 2 ^ v^x^i 12^-^1 13 




1 12^-st 1 ' '2^" 1 2 V— / V—/ 1 1 2 ^— / ' • 2 ' 13 




1 1 2 ' 12^^ 1 1 2^-^ w \^ 1 1 2 1 1 2 ' 1 2^^ 1 13 


A 1AO 


v^/ 1 1 2^ -/ ' 1 2^^ ^ ^/^/i 1 2 1 1 2 1 1 2^^ ' 1 2 1 1 3 


A Q/l Q 
A-o4o 


VI 12 v— v vi I2vr 12 vi i2vi i2^- / » 12^- / ' '3 


A Q/l/l 


v— wvi 12^1 I2vn2vri2v-'ri2v^ri2wri3 


A *XA 


v./ 1 i^wi 13 /^- / * •2^-'» 12^1 '2^' '2^' 12 v-' - vii 


A ^/lfi 
A-0*+0 


x«/ 1 i y v-^ i 13 / ^-^ • 1 2 1 12^-^1 1 2 1 '2^^ ~ 1 v.^ 1 13 


A 


v./ 1 1 2^*-*' • 12^-*' 12^" 12^^ 1 "2^" ' 2^-^ ' 1 2^^ ■ • 2^"^ 1 1 


A *\A9K 


ft - A 1 - ^1 /*\ m a ■! a| - 1 ^ ft _ ft^"fl a ft . mI - ™™ I fc ft . H A 

v^i 1 2^-^ ' • 2^-^ ' 1 2 * 12 ^-^ • 1 2^-- / 1 1 2 ' 1 2^* -/ v»/v-/i 13 


A ^/1Q 


1 - m^m ft a ^"^1 #«k ft a ft^"^l ft _ ^"l a«v ft _ ft^l a^ ft . a, ft _ P, . ft - ft^^fl _ ft P"" V 

v^i i2vi i2vi i2vi '2 W ' '2^' '2^" > — vvn2vn3 


A Qc;n 
A-oOU 


vr 12^1^12^1 •2>-' 112 v n 2 v — uvri2vn 2^ 3 






A-352 


CH2CH2CH2C= CCH2CH2CH2CH2CH3 


A-353 


Ch^Ch^C^ CCH2CH2CH2CH2CH2CH3 


A-354 


CH2C= CCH2CH2CH2CH2CH2CH2CH3 
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Kin 
NO. 


p 1 


A~OOj 


i •2^-* " 12^-" ' 1 2 ■ ' 2 I7V/I 1 2 ' '3 




I » 11 I l . 1 1 a 11 , I 1 nl . 1 1 *\ I - II i-\ I - || #»l - 11 I - 1 1 r\ I - ~~ 1 - || 

v^i i j / v*' i i^v/i 1 2 ' i2^«" 1 2 ' ' * 2 ' ' '2^^ v^i • 


A-^7 


V * 1 1 f I - II nil. |— 1 «■» l . I 1 a( . 1 1 hI . II «■»! _ 11 . I I 1 1 0 

v«^i ii wi ij/v^i 1 2 1 ' 2 1 2 ' 1 2 ' V-/ >-/ 1 13 


A*OjO 


CH0CH0CH0CH0CH0CN 


A QRQ 


v»y 1 i3yv_^i i2^- / * 12^^' ijv^in 


A ^Rfl 
M-ODU 


CHoCHfCH^ChUChUCN 


A 

n-OD I 


\s 1 i2>^" •2^" - '' '3/^ m '' 12^^" ' 




CHoCHoCHfCH^CHoCN 


n'ODO 


CH(CH^CHfCH^CHoCN 


A-^fi.4. 

A"OU4 


CHfCH^CHfChMCHoCN 

i^v/i ijyvafi i^wi ijyv_yi i2>»>i » 


A QfiR 
A-ODO 




A-OOO 


CHoCHoCHoCHoCHoCHoCN 

v_y 1 i2^i 12^^' 12^-' 1 •2^-'' »2^ > - / ' 12^^' » 


A-OO / 


CHfCHo^CHoOHoCHoCHorN 

v-» 1 i^v^i i3/^- / * '2^' 12^ • I2>-m 12^1^1 


A ^ftA 
M-ODO 


CHoCH^CHq^CHoCHoCHoCN 




CHoCHoCHfCHQ^CHoCHoCN 

12 vi i2>— 'i i^v^i *3/^" i2^»^i 12 wi ' 


A-o f U 




A ^71 


\s 1 ■2^»'i '2^^' '2^^* 'l^'' ■3/^ / ' '2^^'^ 


A Q70 
A-O / Z 




A 

A-O f O 




A-O / H 




A *37^ 
A-O f O 


wi i^n^i i3yv_/i i2^>> i^v^i 13^01 


A "37fi 
A-O f D 


1 i2v^i 12^^' i2^>^i i2^"'' 12^^" '2^" ™ 


A ^77 
A-O ( f 


v— ' 1 lyv^i 13/^-" i^^'i i2V^i 12^-^1 i2V>/i I2^»^i ' 


A Q7Q 
A-O f O 




A Q7Q 

a-o/ y 


^ n 2V-/ n 2^ n ^ n 3^ 0 n 2 w n 2 v> n 2^ * ^ 


A QQA 

A-OOU 


wn2^ri2V^ri2v^ri\\^ri3/^'^2^r'2** -f IN 


A-Oo I 






v^i 12^^' 12^-" i2>- / ' •2^ - '' *\V^i *3/*^' I2^^i^ 

* 




CH(CH 3 )CH(CHi)CHpCH9CH9CN 


A-384 


CH 2 CH(CH 3 )CH(CH3)CH 2 CH 2 CN 


A-385 


CH 2 CH 2 CH2C(CH3)2CH 2 CN 


A-386 


CH(CH 3 )CH 2 CH(CH 3 )CH 2 CH 2 CN 
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Ma 


pi 


A"00 f 


CHoCHfCH-j'ICHfCH-jICHoCHoCN 


AQQD 
n~000 


CHfCH^PHoPHoPHi'PH^PHoPN 


rA~OOc/ 


v^i i2^—" i2>^i t^\^t 12^*1 i 2 v^i i2V^i 12^-''^' 


AA OC/U 


CHfCH^^CHoCHoCHoCHoCHoCHoCN 


A-^Q1 

AA \J \J 1 


CHoCHfCH^^CHoCH^CHoCHoCHoCN 

i i^v/i i^vi ij/ vi 12^^' 12^" i2^^' 12V**! 12^^* ' 


AA 


CHXHoCHfCHQ^CHoCHoCHoCHoCN 

i i^v^i i^^" • i^'i 13/^"" 12^^' *2^^ 12^^' 12^" " 




CH^CHoCHoCHfCHQlCHoCHoCHoCN 

• i2>" i2^ /| ■ 2^"" "V^" *3J^^* 12^" i2>-'i I2^^i ' 


A-^Q4 


CHoCHoCHoCHoCH^CHo^CHoCHoCN 

v>i i2^-'> i2^^i 12^-" 12^^' i^^yi i3/*~'* 12*— '1 i2*- / i ' 




v>i i2v/i i2^>i 12^1 I2^* > ' I2^-'* i^v^i i 3 /V«/i i2viN 


A-^Qfi 


^— ' • i2>^i i2^^i i2>-'» ' 2 \ ' '3/2^*'' 12^^'^ 




CHfCH^CHfCH^CHoCHoCHoCHoCN 




CHoCHfCH^CHfCH^CHoCHoCHoCN 


A-1QQ 

AA O £7 






CHfCHo^PHoPHfPH^PH^PHoPHoPN 

13 / ^-^ 1 • 2^ ' i^v-m 13/^' i2^'*2^-'ri2V-'lN 


A-4H1 




A -AO 9 


lyv^i i3^vi i2vi 12^1 iyV-/i F3yvri20n2wlN 




t iyv«/i 13/^^i i2>-" i2^^» 12^^' iv ■3/^"" / ' •2^'' " 


A-404 


V ^ fill J I I /"\ l » 11 O l a l 1 I _ I l ^jf . H — I f 1 j^I t l — I H —1 I\J 

v i2^"" 12^" 12^" i2 vy 1 i2^^» 12^" 12^*^1 ■2^'i ' 




v^i iy\-/i 13/v' *2^" i2^ J i2^>^* i2^>- / ' '2^*'' '2^^' 12*-'' ' 




1 2^-* • lyv-'i 13 /^-" »2^~ / ' *2^- / ' I2^'» 12^- / ' «2^ / ' '2^^' ' 


A-4H7 


i2*— ** •2*- / ' ' \^ | '3y v^ri2V-'ri2v^n2 0112 vn2wiN 


A 4HA 


^ 1 12^' ■2^' 12^' l^wi I3y v^Ii2 wil2^ri2 v^ri2V-^l N 




CHoCHoCHoCHoCH^CHo^PHoPHoPHoPN 

i2vi i2vi i2vi 1 2^- / ' 13^ v-T i2V^ri2*-'ri2^-''^i 


A-410 

AA *t i w 


v^i i2v^i 12^— '2^" 12^-" 12^-'' I2v^i\-^i '3/2^'' 12 N 


A-41 1 


lyv^i i3yv_/i iy\.si i3j\*st 12*^1 12^-'* *2^^' i2^»^i 12^^' * 


A-41 9 


CHoCHCCHq^CH^CHo^CHoPHoPHoPHoPN 


A 41 ^ 


PHoPHoPHoP^PHo^PH^PH^PH^PM 

v«/ni2v-'ri2^ri2^\ ^n3y2^n2wri2wn2vylN j 


A 41 4 


CH^PHo^PHoPH^PHo^PHoPH«PH < .Pl-^^p^J 


A-415 


CH 2 CH(CH3)CH(CH 3 )CH2CH 2 CH 2 CH 2 CN 


A-416 


CH(CH 3 )CH 2 CH 2 CH(CH3)CH 2 CH 2 CH 2 CN 


A-417 


CH(CH 3 )CH 2 CH 2 CH 2 C(CH 3 ) 2 CH 2 CN 


A-418 


CH 2 CH(CH 3 )CH 2 CH 2 CH(CH 3 ) 2 CH 2 CN 
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No 


R 1 
fx 




CHfCH^CH^CH^CH^CHoCH^CH^CHoCN 


aa^t^w> 


CHoCHfCH^)CHoCHoCHoCHfCH->^CHoCN 


aa *t^. I 


\* n oL/ H otj H oLj H nl y H ~> C .» H o C . H ^ f . \~\ ~C . H <-»C J .H«->C . |\J 
i/jvi i^v^i i2^^' ■2^' 1 '2^^ ■ 2^" 12^" i^wi i^wi i2wi » 


AA " \ 


CHfCH^^CH^CHoCHoCHoCHoCHoCHoCHoCN 

x»^i iy , o/^^' *2^^ *4t^" '2^^' 12^" »2^^ 12^^' 12^^ 


AA"~*t^O 


1 CH^CHrCH^CHoCHoCHoCHoCHoCHoCHoCN 

■ v^i i2wi 12^" '2^" I2^»« / ' i^^" 12^^* I2V^I I2V^IN 


A-4P4 

AA "T^.*T 


CH^CHoCHfCH^^CHoCHoCHoCHoCHoCHoCN 

x»^t ly; wi i^/x^i ly vyi tj / Wi i^Vw'l l^Wl I2^«^' 2 ' '2^^ I2WI 1 


AA *tt\J 


CHpCHoCH(CH^)CH9CHoCHoCHoCHoCN 


A-426 

AA tfcU 


CH^CH^CHoCHfCHOCH^CH^HoCHoCN 

■ i^x»^» • ^ » ■ ^ v 1 1 ^ x_^ 1 IJ IVI l^/WI I^V^I I^Vm /I t| 


A-427 


CHoCHoCH^CHoCHoCfCH^CHoCN 




CH(CHq)CH(CH0CHoCH9CH9CHoCHoCHoCN 

x«^i wi ■oy^^* »yx*^i ijyvyi i^wi '2 • 2^^ 12^" i2^"" iv^" * 


AA *T^.C7 


CHoCHfCH^CHfCH^) CHoCHoCHoCHoCHoCN 

v -» ■ i2^^* ' \ wi ijy>«yi i^wi '3/ 12^" i2v^i i2^- / * 12^^ • i2V«/i^i 


A-4^n 

AA-*+0\J 


v < nil > H ol j H il j f ( . H o loC * H <-il • H . H «f . H <-> 1 . i\l 
v^i i^wi i2^^i i2^^\^" *3/2^" 12^^' 12^" »2^" ivwi i 


A-411 

AA~*tO I 


i i^v^i i^yv^i i2^^i iy wi 'o/^"^' 12^-" i2^^» i2^^i i2v^» I2^ / * ^ 


AA t -r<J4L 


CHoCHfCH^CHfCH^^CHoCHoCHoCHoCHoCN 

^✓i §2^^' iy wi i jy wi iy wi ijyv^i i2^^i 12^" 12^" *2^'' '2^" ' 


n too 


CHfCHOCHoCH^CHfCH^^CHXHoCHoCHoCN 

i\ x*^i j vi i^v^i i2*»^' ii vi 'O/^^ I / Wl 12^^' •2 Xl ^l lyWI ~ 


A-414 


CHfCH^CHoCHoCH^CHfCH^CHoCHoCHoCN 

wi iy v/i ijyxi^i i^v—^i i^n/i i^v/i I y >^ • 'o/^^ 12^^ 1 12^" I2WI i 




i^wi ijyvxi 1 2. ' i2^ - '* i2^>^i i2^»" iyv>i 137^—'* \^\^\ I2v^l >l 


AA HOO 


^— ' 1 iyv-/i i3y\»/i i2wi i2Wi i2wi i2vi i2>^i iy>-'i 12^''^* 


A-4^7 

AA *tO / 


CHfCH^^CH^CHoCHoCHoCHoC^CHo^CHoCN 

v^i ly wi t£j\*st 12^" *2^^* '2^" '2^" '2^^\^™'' *3/^" 12^-^1 ' 




CH^CHfCH^^CHoCHoCHoCHoCHfCH^^CHoCN 

x— ' 1 i2^^i i\wi wjj\^i i2>^i 12*^1 '2^" '2^" •V^'i •3/^'' *2^~ / *^ 




CHfCH^^CHoCHoCHoCH^CfCHQ^oCHoCN 

>— ' 1 i \ wi 1 jy wi i^w i^wi i2^^» 1 ^ x_^ y w 1 13/2^'" '2^"^ 


A-44D 


CH^CKKCH^^CH^CHqCHoCCCH^oCHoCN 

i^\/i ly x/i 1 j y \_y 1 i2>^i •2 X ^ 1 \ \ \^ 1 13/2^^' I2WI 1 


A -441 


x— ' 1 i2*"^i i2v^i 12^"^* 12^-" i2^ / i i2^" / ' 12^" 12^" 12^^' I2^'i 12^^* » 


A 

AA - *+'+z_ 


wi i^wi i3/\»^i i2wi ■2^-'i I2w' i2V^i I2wi I2v^i 12^-'" I2wi 12^''^ 


A 44^ 


wi i2wi iywi »3/^ / ' i2^- / i i2wm2wi i2wi 12^-'' I2 x — i2*—^i I2' >-/ ' ^ 


A -444 


x— ' 1 12*— 'i 12^—" wi •3/^'' ■2^-'» »2^^* 12^*^' 12^^ ■ 12^" i2*^« 12^^' * 


A-44S 

AA *T*T \J 


I - Mni, 11 y\ V ^ H isl. .rll 1 - 11 0 iC m fi n( . H ft[ . 11 . H #-) f . H f . H f . I\l 
x*^ 1 i^x/t i^wi i2*»i i\ wi 'o/^' »2^^' i/wi 12W1 i2^^i 12^^* 12^^'^ 


A-44R 

AA ' 1 ' 1 VJ 


I - 1 1 «l , I I <xl . II nl , [I . II II. H r\ 11 . H nl « H O V y H <\[ - H »»l . H _f _ |\l 

x^ ■ i^vi i^x/i i^v/i 12 » 1 1 \ 1 1 j/x-/i 12 wi 12W1 i2^^i 12^" i2^^i ' 


A-447 


CH2CH2CH2CH2CH2CH2CH2C(CH3)2CH2CN 


A-448 


CH(CH3)CH(CH 3 )CH 2 CH2CH 2 CH 2 CH 2 CH 2 CH 2 CN 


A-449 


CH 2 CH(CH 3 )CH(CH 3 )CH 2 CH 2 CH 2 CH 2 CH 2 CH 2 CN 


A-450 


CH2CH2CH2C(CH3)2CH2CH2CH2CH2CH2CN 
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rMO. 


q1 
K 


r\~HD I 




a /mo 


PHoPHfPHo^PHfPH^PHoPHoPH^PH*>PH^PH..PN 


M-*f jo 


CH^CHo^CHoCHoPH^PHo^PHoPH^PH^PHoPH^PM 




CHfCH^PHoPHoPH->PHfPH^PHoPH*>PH^PHoPM 


A 


CHfCHo^CHoPHoCHoCHoPH^PHo^PHoPH^PH^PM 

lywi i3yv^i 12^1 ■2^*'' '2^' 1 2^-'' lywi l3/>-''''2^- / *'2^-'*'2^ / ' ' 




CHrCHo^CHoCHoCHoCHoPHoPHfPHo^PHoPH^PM 


A 4^7 


CHrCHo^PHoPHoPHoPH^PH^PHoPH^PHo\PH^PM 

\-/i 13 '2^ ' i2^ r i2^^2^ n 2^^2^^\^"3/^-'''2v«/IN 




PHoPHfPH<^PHoPHoPH^PHoPHfPH^PH~PH„PM 

vi i2^- /I 1 V »3/^ /l i2^ n 2 vii2wri2 wli^ori3yori2>— 'rl2vlN 


A zl^Q 
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The compounds I are suitable as fungicides. They are distinguished by an outstanding 
effectiveness against a broad spectrum of phytopathogenic fungi, especially from the 
classes of the Ascomycetes, Deuteromycetes, Oomycetes and Basidiomycetes, in 
5 particular from the class of the Oomycetes. Some are systemically effective and they 
can be used in plant protection as foliar fungicides, as fungicides for seed dressing and 
soil fungicides. 

They are particularly important in the control of a multitude of fungi on various 
10 cultivated plants, such as wheat, rye, barley, oats, rice, corn, grass, bananas, cotton, 
soya, coffee, sugar cane, vines, fruits and ornamental plants, and vegetables, such as 
cucumbers, beans, tomatoes, potatoes and cucurbits, and on the seeds of these 
plants. 

They are especially suitable for controlling the following plant diseases: 

• Alternaria species on fruit and vegetables, 

• Bipolaris and Drechslera species on cereals, rice and lawns, 

• Blumeria graminis (powdery mildew) on cereals, 

• Botrytis cinerea (gray mold) on strawberries, vegetables, ornamental plants and 
grapevines, 

• Bremia lactucae on lettuce, 

• Erysiphe cichoracearum and Sphaerotheca fuliginea on cucurbits, 

• Fusarium and Verticillium species on various plants, 

• Mycosphaerella species on cereals, bananas and peanuts, 

• Peronospora species on cabbage and bulbous plants, 

• Phakopsora pachyrhizi and P. meibomiae on soybeans 

• Phytophthora infestans on potatoes and tomatoes, 

• Phytophthora capsici on peppers, 

• Plasmopara viticola on grapevines, 

• Podosphaera leucotricha on apples, 
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• Pseudocercosporella herpotrichoides on wheat and barley, 

• Pseudoperonospora species on hops and cucumbers, 

• Puccinia species on cereals, 

• Pyricularia oryzae on rice, 

5 • Pythium aphanidermatum on lawns, 

• Rhizoctonia species on cotton, rice and lawns, 

• Septoria tritici and Stagonospora nodorum on wheat, 

• Uncinula neca tor on grapevines, 

• Ustilago species on cereals and sugar cane, and 
10 • Venturia species (scab) on apples and pears. 

They are particularly suitable for controlling harmful fungi from the class of the 
Oomycetes, such as Peronospora species, Phytophthora species, Plasmopara viticola 
and Pseudoperonospora species. 

15 

The compounds I are also suitable for controlling harmful fungi, such as Paecilomyces 
variotii, in the protection of materials (e.g. wood, paper, paint dispersions, fibers or 
fabrics) and in the protection of stored products. 

20 The compounds I are employed by treating the fungi or the plants, seeds, materials or 
soil to be protected from fungal attack with a fungicidally effective amount of the active 
compounds. The application can be carried out both before and after the infection of 
the materials, plants or seeds by the fungi. 

25 The fungicidal compositions generally comprise between 0.1 and 95%, preferably 
between 0.5 and 90%, by weight of active compound. 

When employed in plant protection, the amounts applied are, depending on the kind of 
effect desired, between 0.01 and 2.0 kg of active compound per ha. 

30 

In seed treatment, amounts of active compound of 1 to 1000 g/100 kg, preferably 5 to 
100 g/100 kg of seed are generally required. 

When used in the protection of materials or stored products, the amount of active 
35 compound applied depends on the kind of application area and on the desired effect. 
Amounts customarily applied in the protection of materials are, for example, 0.001 g to 
2 kg, preferably 0.005 g to 1 kg, of active compound per cubic meter of treated 
material. 

40 The compounds I can be converted into the customary formulations, for example 
solutions, emulsions, suspensions, dusts, powders, pastes and granules. The 
application form depends on the particular purpose; in each case, it should ensure a 



ft 

PF 55416 



28 

fine and uniform distribution of the compound according to the invention. 

The formulations are prepared in a known manner, for example by extending the active 
compound with solvents and/or carriers, if desired using emulsifiers and dispersants. 
5 Solvents/auxiliaries which are suitable are essentially: 

- water, aromatic solvents (for example Solvesso products, xylene), paraffins (for 
example mineral oil fractions), alcohols (for example methanol, butanol, pentanol, 
benzyl alcohol), ketones (for example cyclohexanone, gamma-butyrolactone), 
pyrrolidones (NMP, NOP), acetates (glycol diacetate), glycols, fatty acid 
10 dimethylamides, fatty acids and fatty acid esters. In principle, solvent mixtures may 
also be used, 

carriers such as ground natural minerals (for example kaolins, clays, talc, chalk) 
and ground synthetic minerals (for example highly disperse silica, silicates); 
emulsifiers such as nonionic and anionic emulsifiers (for example polyoxyethylene 
15 fatty alcohol ethers, alkylsulfonates and arylsulfonates) and dispersants such as 
lignosulfite waste liquors and methylcellulose. 

Suitable surfactants are alkali metal, alkaline earth metal and ammonium salts of 
lignosulfonic acid, naphthalenesulfonic acid, phenolsulfonic acid, 

20 dibutylnaphthalenesulfonic acid, alkylarylsulfonates, alkyl sulfates, alkylsulfonates, fatty 
alcohol sulfates, fatty acids and sulfated fatty alcohol glycol ethers, furthermore 
condensates of sulfonated naphthalene and naphthalene derivatives with 
formaldehyde, condensates of naphthalene or of naphthalenesulfonic acid with phenol 
and formaldehyde, polyoxyethylene octylphenol ether, ethoxylated isooctylphenol, 

25 octylphenol, nonylphenol, alkylphenol polyglycol ethers, tributylphenyl polyglycol ether, 
tristearylphenyl polyglycol ether, alkylaryl polyether alcohols, alcohol and fatty 
alcohol/ethylene oxide condensates, ethoxylated castor oil, polyoxyethylene alkyl 
ethers, ethoxylated polyoxypropylene, lauryl alcohol polyglycol ether acetal, sorbitol 
esters, lignosulfite waste liquors and methylcellulose. 

30 

Suitable for the preparation of directly sprayable solutions, emulsions, pastes or oil 
dispersions are mineral oil fractions of medium to high boiling point, such as kerosene 
or diesel oil, furthermore coal tar oils and oils of vegetable or animal origin, aliphatic, 
cyclic and aromatic hydrocarbons, for example toluene, xylene, paraffin, 
35 tetrahydronaphthalene, alkylated naphthalenes or their derivatives, methanol, ethanol, 
propanol, butanol, cyclohexanol, cyclohexanone, isophorone, strongly polar solvents, 
for example dimethyl sulfoxide, N-methylpyrrolidone and water. 

Powders, materials for spreading and dustable products can be prepared by mixing or 
40 concomitantly grinding the active substances with a solid carrier. 



Granules, for example coated granules, impregnated granules and homogeneous 
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granules, can be prepared by binding the active compounds to solid carriers. Examples 
of solid carriers are mineral earths such as silica gels, silicates, talc, kaolin, attaclay, 
limestone, lime, chalk, bole, loess, clay, dolomite, diatomaceous earth, calcium sulfate, 
magnesium sulfate, magnesium oxide, ground synthetic materials, fertilizers, such as, 
5 for example, ammonium sulfate, ammonium phosphate, ammonium nitrate, ureas, and 
products of vegetable origin, such as cereal meal, tree bark meal, wood meal and 
nutshell meal, cellulose powders and other solid carriers. 

In general, the formulations comprise from 0.01 to 95% by weight, preferably from 0.1 
10 to 90% by weight, of the active compound. The active compounds are employed in a 
purity of from 90% to 100%, preferably 95% to 100% (according to NMR spectrum). 

The following are examples of formulations: 1 . Products for dilution with water 

15 A Water-soluble concentrates (SL) 

10 parts by weight of a compound according to the invention are dissolved in water or 
in a water-soluble solvent. As an alternative, wetters or other auxiliaries are added. The 
active compound dissolves upon dilution with water. 

20 B Dispersible concentrates (DC) 

20 parts by weight of a compound according to the invention are dissolved in 
cyclohexanone with addition of a dispersant, for example polyvinylpyrrolidone. Dilution 
with water gives a dispersion. 

25 C Emulsifiable concentrates (EC) 

15 parts by weight of a compound according to the invention are dissolved in xylene 
with addition of calcium dodecylbenzenesulfonate and castor oil ethoxylate (in each 
case 5%). Dilution with water gives an emulsion. 

30 D Emulsions (EW, EO) 

40 parts by weight of a compound according to the invention are dissolved in xylene 
with addition of calcium dodecylbenzenesulfonate and castor oil ethoxylate (in each 
case 5%). This mixture is introduced into water by means of an emulsifying machine 
(Ultraturrax) and made into a homogeneous emulsion. Dilution with water gives an 

35 emulsion. 

E Suspensions (SC, OD) 

In an agitated ball mill, 20 parts by weight of a compound according to the invention are 
comminuted with addition of dispersants, wetters and water or an organic solvent to 
40 give a fine active compound suspension. Dilution with water gives a stable suspension 
of the active compound. 
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F Water-dispersible granules and water-soluble granules (WG, SG) 
50 parts by weight of a compound according to the invention are ground finely with 
addition of dispersants and wetters and made into water-dispersible or water-soluble 
granules by means of technical appliances (for example extrusion, spray tower, 
5 fluidized bed). Dilution with water gives a stable dispersion or solution of the active 
compound. 

G Water-dispersible powders and water-soluble powders (WP, SP) 
75 parts by weight of a compound according to the invention are ground in a rotor- 
10 stator mill with addition of dispersants, wetters and silica gel. Dilution with water gives a 
stable dispersion or solution of the active compound. 

2. Products to be applied undiluted 

15 H Dustable powders (DP) 

5 parts by weight of a compound according to the invention are ground finely and 
mixed intimately with 95% of finely divided kaolin. This gives a dustable product. 

I Granules (GR, FG, GG, MG) 
20 0.5 part by weight of a compound according to the invention is ground finely and 
associated with 95.5% carriers. Current methods are extrusion, spray-drying or the 
fluidized bed. This gives granules to be applied undiluted. 

J ULV solutions (UL) 
25 10 parts by weight of a compound according to the invention are dissolved in an 
organic solvent, for example xylene. This gives a product to be applied undiluted. 

The active compounds can be used as such, in the form of their formulations or the use 
forms prepared therefrom, for example in the form of directly sprayable solutions, 
30 powders, suspensions or dispersions, emulsions, oil dispersions, pastes, dustable 
products, materials for spreading, or granules, by means of spraying, atomizing, 
dusting, spreading or pouring. The use forms depend entirely on the intended 
purposes; the intention is to ensure in each case the finest possible distribution of the 
active compounds according to the invention. 

35 

Aqueous use forms can be prepared from emulsion concentrates, pastes or wettable 
powders (sprayable powders, oil dispersions) by adding water. To prepare emulsions, 
pastes or oil dispersions, the substances, as such or dissolved in an oil or solvent, can 
be homogenized in water by means of a wetter, tackifier, dispersant or emulsifier. 
40 Alternatively, it is possible to prepare concentrates composed of active substance, 
wetter, tackifier, dispersant or emulsifier and, if appropriate, solvent or oil, and such 
concentrates are suitable for dilution with water. 
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The active compound concentrations in the ready-to-use preparations can be varied 
within relatively wide ranges. In general, they are from 0.0001 to 10%, preferably from 
0.01 to 1%. 

5 

The active compounds may also be used successfully in the ultra-low-volume process 
(ULV), by which it is possible to apply formulations comprising over 95% by weight of 
active compound, or even to apply the active compound without additives. 

10 Various types of oils, wetters, adjuvants, herbicides, fungicides, other pesticides, or 
bactericides may be added to the active compounds, if appropriate not until 
immediately prior to use (tank mix). These agents can be admixed with the agents 
according to the invention in a weight ratio of 1:10 to 10:1. 

15 The compositions according to the invention can, in the use form as fungicides, also be 
present together with other active compounds, e.g. with herbicides, insecticides, growth 
regulators, fungicides or else with fertilizers. Mixing the compounds I or the 
compositions comprising them in the application form as fungicides with other 
fungicides results in many cases in an expansion of the fungicidal spectrum of activity 

20 being obtained. 

The following list of fungicides, in conjunction with which the compounds according to 
the invention can be used, is intended to illustrate the possible combinations but does 
not limit them: 

25 

• acylalanines, such as benalaxyl, metalaxyl, ofurace or oxadixyl, 

• amine derivatives, such as aldimorph, dodine, dodemorph, fenpropimorph, 
fenpropidin, guazatine, iminoctadine, spiroxamine or tridemorph, 

• anilinopyrimidines, such as pyrimethanil, mepanipyrim or cyprodinyl, 

30 • antibiotics, such as cycloheximide, griseofulvin, kasugamycin, natamycin, polyoxin 
or streptomycin, 

• azoles, such as bitertanol, bromoconazole, cyproconazole, difenoconazole, 
dinitroconazole, enilconazole, epoxiconazole, fenbuconazole, fluquinconazole, 
flusilazole, flutriafol, hexaconazole, imazalil, ipconazole, metconazole, 

35 myclobutanil, penconazole, propiconazole, prochloraz, prothioconazole, 

simeconazole, tebuconazole, tetraconazole, triadimefon, triadimenol, triflumizole or 
triticonazole, 

• dicarboximides, such as iprodione, myclozolin, procymidone or vinclozolin, 

• dithiocarbamates, such as ferbam, nabam, maneb, mancozeb, metam, metiram, 
40 propineb, polycarbamate, thiram, ziram orzineb, 

• heterocyclic compounds, such as anilazine, benomyl, boscalid, carbendazim, 
carboxin, oxycarboxin, cyazofamid, dazomet, dithianon, famoxadone, fenamidone, 



PF 55416 

32 

fenarimol, fuberidazole, flutolanil, furametpyr, isoprothiolane, mepronil, nuarimol, 
picobenzamid, probenazole, proquinazid, pyrifenox, pyroquilon, quinoxyfen, 
silthiofam, thiabendazole, thifluzamide, thiophanate-methyl, tiadinil, tricyclazole or 
triforine, 

5 • copper fungicides, such as Bordeaux mixture, copper acetate, copper oxychloride 
or basic copper sulfate, 

• nitrophenyl derivatives, such as binapacryl, dinocap, dinobuton or nitrophthal- 
isopropyl, 

• phenylpyrroles, such as fenpiclonil or fludioxonil, 
10 • sulfur, 

• other fungicides, such as acibenzolar-S-methyl, benthiavalicarb, carpropamid, 
chlorothalonil, cyflufenamid, cymoxanil, diclomezine, diclocymet, diethofencarb, 
edifenphos, ethaboxam, fenhexamid, fentin acetate, fenoxanil, ferimzone, 
fluazinam, fosetyl, phosphorous acid, fosetyl-aluminum, iprovalicarb, 

15 hexachlorobenzene, metrafenone, pencycuron, propamocarb, phthalide, tolclofos- 

methyl, quintozene or zoxamide, 

• strobilurins, such as azoxystrobin, dimoxystrobin, enestroburin, fluoxastrobin, 
kresoxim-methyl, metominostrobin, orysastrobin, picoxystrobin, pyraclostrobin or 
trifloxystrobin, 

20 • sulfenic acid derivatives, such as captafol, captan, dichlofluanid, folpet or 
tolylfluanid, 

• cinnamides and analogous compounds, such as dimethomorph, flumetover or 
flumorph. 

25 Synthesis examples 

The procedures given in the synthesis examples below were, with appropriate 
modification of the starting materials, used to obtain further compounds I. The 
compounds obtained in this manner are listed in the table that follows, together with 
30 physical data. 

Example 1: Preparation of 

6-(3-Bromopropyl)-5-ethyl-[1 ,2,4]triazolo[1 ,5-a]pyrimidin-7-ylamine [1-1] 

35 At 20 to 25°C, 0.60 ml of 48% strength aqueous hydrobromic acid was added to a 
solution of 495 mg (1.7 mmol) of 5-ethyI-6-(3-pentyloxypropyl)-[1,2,4]triazolo- 
[1,5-a]pyrimidin-7-ylamine (preparation analogously to EP-A 141 317) in 5 ml of glacial 
acetic acid, and the mixture was then heated under reflux for 20 hours. After cooling, 
the volatile components were removed from the reaction mixture, the residue was 

40 taken up in CH 2 CI 2 /H 2 0 and the aqueous phase was washed with saturated NaHC0 3 
solution until neutral. The organic phase was separated off, washed with water and 



PF 55416 



33 

dried, and the solvent was removed. The residue gave, after chromatography on RP18 
phase (MPLC isocratic; acetonitrile/water mixture), 0.21 g of the title compound in the 
form of white crystals. 

5 Example 2: Preparation of 

7-Amirio-6-(5-cyanopentyl)-5-ethyl-[1,2,4]triazolo-[1,5-a]pyrimidine 

2. a) 4,9-Dicyanononan-3-one 

10 5.6 g of ethyl propionate were added dropwise to a solution of 6.8 g of 1 ,6-dicyano- 
hexane and 1 1.2 g of 95% pure potassium tert-butoxide in 100 ml of anhydrous 
dimethylformamide (DMF). After the addition had ended, the reaction mixture was 
stirred at 20 to 25°C for 17 hours and then diluted with water and washed with tert-butyl 
methyl ether (MTBE). After acidification with concentrated HCI, the aqueous phase was 
15 extracted with MTBE. This ether phase was washed with water and, after drying, freed 
from the solvent. What remained were 7.1 g of the title compound as an oil which was 
reacted without further purification. 

2.b) 7-Amino-6-(5-cyanopentyl)-5-ethyltriazolo-(1 ,5-a)-pyrimidine [I-3] 

4.76 g of 4,9-dicyanononan-3-one, 2.5 g of 3-amino-1H-1,2,4-triazole and 0.94 g of 
p-toluenesulfonic acid in 25 ml of mesitylene were stirred at 170°C for four hours, 
during which time small amounts of mesitylene were distilled off continuously. The 
solvent was then distilled off, and the residue was taken up in dichloromethane and 
water. After removal of insoluble components, the organic phase was washed with 
water, saturated NaHC0 3 solution and saturated NaCI solution and then dried, and 
volatile components were removed. The residue was digested with MTBE. After 
removal of the solvent, 2.0 g of the title compound remained as colorless crystals of 
m.p. 158-160°C. 

Example 3: Preparation of 

5-Ethyl-6-(5,6,6-trifluorohex-5-enyl)-[1 ,2,4]-triazolo[1 ,5-a]pyrimidin-7-ylamine [I-5] 

3a) Methyl 7,8,8-trifluoro-2-propionyloct-7-enoate 
35 

At 20 to 25°C, 5.40 g of methanolic potassium methoxide solution (30% strength, 
23 mmol) were added dropwise to a solution of 3.30g (23 mmol) of ethylpropionyl 
acetate in 2.5ml of methanol. After 1 hour of stirring at this temperature and then 
30 min of stirring at 40°C, 5.00 g (23 mmol) of 6-bromo-1 ,1 ,2-trifluoro-1-hexene were 
40 added dropwise at 40°C over a period of 5 min. The reaction mixture was then stirred 
at this temperature for 15 hours. The suspension formed was taken up in methyl tert- 
butyl ether (MTBE) and then filtered through silica gel. The eluate was washed with 
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water and then with saturated NaCI solution and then dried, and the solvent was 
removed. What remained were 2.34 g of the title compound as a colorless oil. 

3b) 5-Ethyl-6-(5,6,6-trifluorohex-5-enyl)-[1 ,2 f 4]triazolo[1 ,5-a]pyrimidin-7-ol 

5 

A mixture of 5.28 mmol of methyl 7,8,8-trifluoro-2-propionyloct-7-enoate, 0.86 g 
(10.2 mmol) of 3-amino-1,2,4-triazole and 10 ml of profJionfc acid was heated under 
reflux for about 15 hours. The propionic acid was then distilled off, and the residue was 
chromatographed on silica gel (cyclohexane/ethyl acetate mixture). What remained 
10 was 0.6 g of the title compound in the form of yellow crystals. 

3c) 7-Chloro-5-ethyl-6-(5,6,6-trifluorohex-5-enyl)-[1 ,2,4]triazolo[1 ,5-a]pyrimidine 

0.60 g (2 mmol) of the compound from Ex. 3b) in 20 ml of phosphoryl chloride was 
15 heated under reflux for 15 hours. The volatile components were then distilled off, the 
residue was taken up in CH 2 CI 2 , the solution was washed with NaHC0 3 solution until 
neutral and dried and the solvent was removed. The residue gave, after chroma- 
tography on silica gel (ethyl acetate/methanol mixture), 0.38 g of the title compound as 
a yellow oil. 

20 

3d) 5-Ethyl-6-(5,6,6-trifluorohex-5-enylH1 ,2,4]triazolo[1 ,5-a]pyrimidin-7-ylamine 

A solution of 0.35g (1.1 mmol) of the compound from Ex. 3c) in 2 ml of methanol and 
10 ml of a 7M methanolic NH 3 solution were stirred at 20 to 25°C for 48 hours. The 
25 solution was freed from the volatile components and the residue was suspended in 

water in an ultrasonic bath, filtered off and then dried. What remained was 0.21 g of the 
title compound in the form of white crystals of m.p. 199°C. 



Table I - Compounds of the formula I 



No. 


R 1 


R 2 


Phys. data (m.p. [°C]; 1 H-NMR 6 [ppm]) 


1-1 


CH2CH2CH2Br 


CH2CH3 


240-241 


I-2 


CH2CH2CH2CI 


CH2CH3 


8.4 (s, 1H), 7.8 (s, 2H), 3.7 (t, 2H), 2.8 (q, 
2H), 2.7 (m, 2H), 1.9 (m, 2H), 1.2 (t, 3H). 


I-3 


(CH 2 ) 5 CN 


CH2CH3 


158-160 


I-4 


(CH 2 ) 5 CN 


CH2CH2CH3 


158 


I-5 


(CH 2 ) 4 CH=CH 2 


CH 2 CH 3 


199 


I-6 


(CH 2 ) 4 CH=CH 2 


CH 3 


209-210 


I-7 


(CH 2 ) 4 CF=CF 2 


CH 3 


190-191 
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Examples of the action against harmful fungi 

The fungicidal action of the compounds of the formula I was demonstrated by the 
following experiments: 

5 

The active compounds were prepared as a stock solution with 25 mg of active 
compound which was made up to 10 ml with a mixture of acetone and/or DMSO and 
the emulsifier Uniperol® EL (wetting agent having emulsifying and dispersing action 
based on ethoxylated alkylphenols) in a ratio by volume of solvent/emulsifier of 99/1 . 
10 The mixture was then made up to 100 ml with water. This stock solution was, using the 
solvent/emulsifier/water mixture described, diluted to the active compound 
concentration stated below. 

Use Example 1 - Activity against peronospora of grapevines caused by Plasmopara 
1 5 viticola 

Leaves of potted vines were sprayed to runoff point with an aqueous suspension 
having the concentration of active compounds stated below. The next day, the 
undersides of the leaves were inoculated with an aqueous sporangia suspension of 

20 Plasmopara viticola. The vines were then initially placed in a water-vapor-saturated 
chamber at 24°C for 48 hours and then in a greenhouse at temperatures between 20 
and 30°C for 5 days. After this time, the plants were once more placed in a humid 
chamber for 16 hours to promote the eruption of sporangiophores. The extent of the 
development of the infection on the undersides of the leaves was then determined 

25 visually. 

In this test, the plants which had been treated with 250 ppm of the compound I-7 
showed no infection, whereas the untreated plants were 90% infected. 

30 Use Example 2: Activity against late blight of tomatoes caused by Phytophthora 
infestans, protective treatment 

Leaves of potted tomato plants were sprayed to runoff point with an aqueous suspension 
of the active compounds. Four days after the application, the leaves were infected with an 
35 aqueous sporangia suspension of Phytophthora infestans. The plants were then placed 
on a water-vapor-saturated chamber at temperatures between 18 and 20°C. After 6 days 
the infection was determined visually in %. 

In this test, the plants which had been treated with 250 ppm of the compound I-7 showed 
40 no infection, whereas the untreated plants were 100% infected. 



